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64-wheel answer 
to a 300-ton question 


This mammoth trailer is the first rubber-tired vehicle 
ever built to carry a 300-ton payload. Designed for a 
special military project, it has Timken® tapered roller 
bearings in each of the 64 wheels to help take the 
600,000 pound burden. Timken bearings are first 
choice with engineers for a job like this, because of 
their unusual load-carrying capacity, and because they 
give long, trouble-free performance with minimum 
maintenance. 


Why TIMKEN’ bearings can 
take the toughest loads crrsuez, 


WEAR-RESISTANT SHOCK-RESISTANT 
In Timken bearings, the load is carried on a line on 


contact between the rollers and races instead of being 
concentrated at a single point. Made of Timken fine 
alloy steel, the rolls and races are case-carburized to 
give a hard, wear-resistant surface with a tough core 
to withstand shock. 


Learn more about bearings! 


Some of the engineering problems you'll face after 
graduation will involve bearing applications. If you'd 
like to learn more about this phase of engineering, 


kis sits SSE we'll be glad to help. For additional information 


TAPERED about Timken bearings and how engineers use them, 
write today to The Timken Roller Bearing Company, 


ROLLER BEARINGS don’t forget to clip this page 


NOT JUST A BALL © NOT JUST A ROLLER ©> THE TIMKEN TAPERED ROLLER - 
BEARING TAKES RADIAL @) AND THRUST -@— LOADS OR ANY COMBINATION > 
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Charleston . . . Carteret . . . Paulsboro . . . ports of 
call for the S. S. Marine Chemist, the newest addi- 
tion to Dow’s constantly expanding distribution 
system. Unique in its field, this 463 foot tanker is 
especially “tailored” to carry its chemical cargo. The 
ten tanks in the vessel have special bottoms to keep 
the various chemicals free from contact with the 
“skin” of the ship. Between the tanks, double bulk- 
heads are installed and separate pumps and lines are 
provided for each product . . . truly a chemical ware- 
house afloat! 


Steaming out of the Dow plants at Freeport, Texas, 
the S. S. Marine Chemist plys the coastwise shipping 
lanes to deliver its cargo of caustic soda, glycols and 
solvents to South Carolina and New Jersey ports. 
From these points, a fleet of lined, insulated tank 
cars takes over to speed the chemicals to Dow’s cus- 
tomers located along the eastern seaboard. 


This most recent link in the Dow distribution plan 
is only one means of transport in a complex system 


required to move over 600 Dow chemicals across the 
nation . . . chemicals that range from caustic for the 
soap industries in Massachusetts to soil fumigants 
for the lettuce growers in California. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 

New York « Boston « Philadelphia « hing ¢ Atlanta « Cleveland 

Detroit Chicago « St. Louis Houston San Francisco Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto 1, Canada 


INDISPENSABLE TO INDUSTRY 
AND AGRICULTURE 
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There are few tougher proving grounds for valves than 
sugar mill service. Sticky, sluggish fluids soon seek 
out any weak spots in design and construction. 

toughest services in industry — Over 5200 valves are maintained in regular service by 
the Supreme Sugar Refinery of Tallieu, Louisiana. More 

su PR + ar installations are continually being made as new plant 
additions go up. Long ago the management learned that, 
to insure the lasting efficiency required for profitable 


su & AR operation, the only really safe economy is to choose the 


best valves money can buy. For this reason, they 
@ ee Y standardized on Jenkins Valves. 
In fact, Jenkins Valves have been the consistent 
Pi choice of leading engineers, architects, and contractors 
equips new plant units with everywhere ac oe et yet of the nation’s most 
JENKINS VALVES notable buildings, wherever cost-wise, future-minded 
planning is the rule. For plant expansion, as well as new 
plants — large or small; for the commercial and 
institutional buildings that dominate today's changing 
skylines, Jenkins Valves are providing an extra measure 
of dependability, safety, and low maintenance. 
Despite this extra value, they pay no more for Jenkins 
Valves. The Jenkins Diamond is their guide to 
lasting valve economy. Jenkins Bros., 100 Park Avenue, 
New York 17; Jenkins Bros., Ltd., Montreal. 


Sold through leading distributors everywhere 


LOOK FOR THE OLAMOND MARK 


These Jenkins Valves installed on pipelines serving the pan 
floor are a few of the 5200 in use at Supreme Sugar Refinery. 
In addition, several patterns of Jenkins bronze, iron, and steel 
valves are used to control steam, water, and other vital lines. 
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LOCKHEED... 


in Southern California 
has a great future — 


Make it 


There’s a better future—and a better life—waiting for engineers 
in Southern California—at Lockheed Aircraft Corporation. 
For here, in beautiful, sun-swept San Fernando Valley, 


you find living and working conditions beyond compare. 


. 
. 
. 
. 
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Lockheed—a great place to work Southern California—a great place to live 


Lockheed engineers work in modern, air-conditioned offices. They You not only work better at Lockheed, you live better. For Southern 
are well-paid—and vigorous, original thinking is encouraged. Training California is the center of good living. You are an hour from the beaches, 
programs prepare engineers who show special promise for advance- an hour from the mountains, always near outstanding athletic events. 
ment. Aeronautical training or experience is not required; Lockheed The cultural life is as rich and varied—drama, ballet, symphonies. And 
trains engineers in all fields for aeronautical work. the climate is tops. 


ENGINEERING CONFERENCES SPECIAL TRAINING BALBOA HOLLYWOOD BOWL 
out problems in design Prepares men for new assignments boats, beaches, lagoons ++. music under California skies 


See your Placement Officer today for application blank and 
illustrated booklet describing life and work at Lockheed. If the supply 
is exhausted, write: M. V. Mattson, Employment Manager 


LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 
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One-ton window for a supersonic wind tunnel 


Just exactly how does a jet plane behave 
when it is roaring through the air at super- 
sonic speed? 

Scientists, peering through windows of 
Corning optical glass such as the one you 
see here, will soon have a more thorough 
answer to this question than ever before. 

This piece of optical glass, weighing more 
than a ton, is one of two of the largest 
pieces of optical glass ever made. They will 
be used in the six by six-foot supersonic 
wind tunnel of the Ames Aeronautical 
Laboratory of The National Advisory 
Committee for Aeronautics at Moffett 
Field, California. 

This tunnel generates wind velocities up 
to twice the speed of sound, equivalent to 
1500 miles per hour at sea level. 

The windows are six inches thick and 52 
inches in diameter. They are so clear and 
free of imperfections that photographs of 
shock-wave and air-flow patterns can be 


made through them—to furnish scientific 
data of great value in the design of future 
airplanes and missiles for supersonic flight. 


Until Corning research and glass-making 
skill found a way to mass-produce pure 
optical glass in large shapes, science had no 
suitable substance for wind-tunnel win- 
dows. Perfect optical glass with enough 
area to permit a full view—and thick 
enough to withstand the enormous wind- 
tunnel forces—was unheard-of. 

Today, Corning can make lens blanks, 
directly from the molten glass, ranging in 
size from tiny camera lenses to these gi- 
gantic windows. 

This Corning development is not on 


search in glass—research which has cone 
tinually developed new kinds of glass and 
new uses for existing ones. As Corning has 
steadily pushed back the frontiers of glass 
knowledge, glass has become a material of 
limitless uses. 

So we suggest—if you are thinking in terms 
of improved products or processes—that 
you keep glass in mind. 


To learn more about Corning optical 
glass, or the many other glasses Corning 
makes, simply write us—preferably before 
your planning reaches the blueprint stage, 
at Box S$ 120. Corning Glass Works, Core 
ning, New York. 


helping to make this country ind d 

of foreign sources of optical glass; it also 
promises many new tools for science, paves 
the way for widespread improvement in 
products and processes. 


Throughout industry, Corning means re- 


CORNING 


means research in glass 
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The hardest material 
made by man 


is which 
of these? 
Silicon Carbide 
Tungsten Carbide 


Boron Carbide 
Carbon Tool Steel 


The answer is Boron Carbide (B4C), pro- 
duced by Norton under the trade-mark 
NORBIDE*. To make NORBIDE Boron 
Carbide, two of the most commonplace 
substances — carbon, in the form of 
coke, and the familiar household 
boric acid — are fused in electric furnaces 
at approximately 5000°F, almost twice 
the melting point of steel. The result is 
the hardest material ever manufactured 
commercially — harder, even, than any 
natural precious stone except the 
diamond! 


In the Norton Research Laboratory, William C. 
Arthur, B. S. in A. E., Cornell '48, studies a problem 
in abrasive development. 


Unique Properties 


Despite its extreme hardness, NORBIDE 
Boron Carbide is lighter than aluminum. 
Its coefficient of expansion is only about 


Crude NORBIDE pieces as they come from the electric furnace. 


one-third that of steel, while in molded 
form it has high compressive strength — 
up to 300,000 Ibs per sq in. Although 
distinctly non-metallic, it is a fair con- 
ductor of electricity, and it has extremely 
high resistance to corrosion. Industrially, 
one of its most important features is that 
it is self-bonding. Under terrific temper- 
ature and pressure this material may be 
molded — without bonds or cementing 
metals — into a homogeneous, dimen- 
sionally accurate crystalline body that 
may be polished to a hard, smooth sur- 
face ideal for many commercial purposes. 


Wide Range of Usefulness 


The valuable characteristics of NORBIDE 
Boron Carbide have provided engineering 
departments with solutions to some of 
industry's trickiest problems. In pow- 
dered form it is used for many abrasive 
jobs hitherto possible only with diamond 
dust. In molded form it is unrivalled for 
resistance to abrasion. NORBIDE gages 
and sand-blasting nozzles, for example, 
outlast their metal equivalents many 
hundreds of times. 


In his work on the development of silicon carbide 
refractories, Herbert Ueltz, Ph. D., Rutgers '49, re- 
moves refractory samples from o high temperature 
laboratory furnace. 


Norton... and You 


NORBIDE Boron Carbide is but one of 
many similar Norton achievements, devel- 
oped throughout a long history of *‘mak- 
ing better products to make other prod- 
ucts better.’’ Young engineers now plan- 
ning their careers will do well to con- 
sider the field of abrasives — and Norton. 


*Registered trade-mark for Norton Boron Carbide 


NORTON 


TRADE MARK REG. U.S. PAT. OFF. 


Gilaking better products to make other products better 


PAPER & CLOTH 


GRINDING & LAPPING MACHINES 


REFRACTORIES | 


CERAMIC SURFACE PLATES > 


LABELING MACHINES NON-SLIP FLOORING 


BORON CARBIDE PRODUCTS 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. IS A DIVISION OF NORTON COMPANY 
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“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 

Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 


Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Thinking 
improving 
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ENGINEERING AT CORNELL 


The five-year engineering program at Cornell is current- 
Ly presenting to prospective employers its first class of gradu- 
ates. In all the enginering schools except ChemE, the five-year 
, program is to employers new, untested, and of unknown value. 
But most members of the graduating class feel that the train- 
ing they have received has had exceptional results; it has pro- 
lel duced men with broad, thorough technical training who are 
HON nonetheless aware of the world and life which surrounds them. 
ei... ee It is an education which to the student is worth much more 
than. Re old four-year curricula in the more complete’ cover- 
Oe of technical fields which it allows, and in the increased op- 
_ portunities: for self-improvement along non-technical lines 
which it presents, The five-year program produces graduates 
“~~ who are better trained to handle the industrial problems they 
must face; it should therefore command higher starting sal- 
_ aries than the old curricula, for better training is usually re- 
a8 flected directly in output of the new engi- 
In this of the ENGINEER shows how some of 


¥ ©» the features of the five-year program are working out in q 
Specifically, we atesreporting upon typical senior 
3 projects, and presenting to” the. required 4 

to present to our as complete. 

g a picture of Cornell’s five-year program as possible. To that 


end we are devoting this issue of the ENGINEER, and will con- 
tinue to follow the program’s progress throughout the year. By 
subjecting our five-year ptogram to the closest scrutiny, we’. is 
hope to acquaint both industry and alumni with the improve- 3 ’ 

ment in engineering education which this program represents, 
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Psychology 

Probably the most controversial 
of the special courses given for five- 
year engineers by the Arts college 
is the course in Psychology. The 
reason for this seems to be the over- 
emphasis on biology, rather than 
the personality aspects more gen- 
erally expected. 

To meet this objection, the course 
has gradually been changed, and 
the emphasis in the lectures this 
year has been on social psychology. 
In the recitations, problems which 
are more physiological in nature are 
discussed. 

A short history of the course, 
carrying it through to the present, 
will show its purpose, and how it 
has worked out. 

Before the start of the five-year 
program, John R. Bangs, head of 


Psychology demonstration of reaction to stimuli. 


TOWARDS A BROADER EDUCATION ... 


More Liberal Courses Are Included 


In Five-Year Curriculum 


the Department of Administrative 
Engineering, gave a course in per- 
sonnel. F. Alexander Magoun gave 
talks at the same time on person- 
ality as related to engineering. 

While Mr. Bangs was still here, 
Prof. T. A. Ryan divided his time 
between the Psychology depart- 
ment and a course in the engineer- 
ing college in industrial psychology. 
Then, when the five-year program 
was started, the idea was to include 
a course in psychology which would 
be general in nature—not applied 
—and would have some cultural 
value. This was the terminal course 
course notion—that a course on the 
introductory level need not be ar- 
ranged on the assumption that the 
student will make the subject his 
major. 

Prof. Ryan gave the course for 
the first several years, but recently 


Prof. H. S. Liddell has been in’ 
charge. Prof. Liddell’s work in bio- 
logy has convinced him that the 
body, among other things, is a bio- 
logical machine, with endurance 
limits, and that these limits, as well 
as industrial machine limits, deter- 
mine how much a worker can do, 
say, on an assembly line. Although 
many students may be uninterested 
in the physiology this viewpoint is 
essential. 

With this out of the way, the 
discussion of physiological prob- 
lems falls this year mainly to the 
recitation sections, where reaction 
time, color perception, and other 
topics are undertaken. One of the 
topics is the design of industrial 
instrument dials, knowing the eye’s 
reaction to various conditions of 
legibility and light. Demonstrations 
are also given in the recitation sec- 
tions in order to clarify the subject 
material and make the course more 
interesting. 

Although psychology might not 
seem important to most engineers 
in the audience, the physiological 
part of it has interested a few. For 
instance, in the work on_ brain- 
waves — electroencephalography — 
several EE’s have been involved. 
And Prof. Liddell says that his 
secret ambition is to subvert a few 
more engineers into the physical 
and physiological parts of this sci- 
ence. 


Public Speaking 
The inclusion of Public Speaking 
in the engineering curriculum was 
by no means an accident or after- 
thought. For long it had been re- 
alized that thousands of engineers 
graduated every year and started 
out on their professional careers 
with the unfortunate inability to 


THE CORNELL ENGINEER 


: 
: 
} 
= 
. 
f 
“ 
bs 
10 
{ 


express themselves clearly and con- 
cisely before a meeting or group of 
any size. Men who had shown great 
aptitudes on examinations and 
term papers were costing their em- 
ployers money over and above their 
salaries: for poor self-expression in- 
variably led to lost contracts and 
dropping sales. So, with the intro- 
duction of the new, ten-term en- 
gineering course, time was found 


Recording a speech in public speaking. 


for a short one-term course in pub- 
lic speaking, in an attempt to rem- 
edy the situation. 

There are differences of opinion 
concerning the degree of benefit de- 
rived from public speaking; but 
most engineers will find that, after 
taking speech, they are more at ease 
and relaxed while speaking to an 
assembled group. This relaxation 
while speaking leads to better con- 
centration on the topic at hand, 
and consequently a better overall 
impression and greater effective- 
ness. 

The speech courses which are 
given to engineers are not intended 
to develop a slide-rule version of a 
Demosthenes or Webster. Engineers 
do not have to be silver-tongued 
orators; if they were, they could 
probably earn more, while doing 
less, as politicians. But Speech and 
Drama 101 and 105 do teach the 
student some of the basic steps in 
the organization, development, and 
delivery of various types of 
speeches: the exposition, refutation, 
argumentation, and symposium dis- 


Vol. 16, No. 7 


cussion. In the course of a term, 
each student delivers six or seven 
speeches before the rest of the class, 
the type of the speech designated 
by the instructor; the subject of 
the student’s own choosing. The 
constructive criticism of classmates 
and instructor alike soon lead to 
rapid improvement in poise and 
style. After the initial stages of 
stage fright have been conquered, 
the student soon comes to look for- 
ward to each new opportunity to 
persuade or convince his classmates 
concerning the latest campus con- 
troversy or international develop- 
ment. 

The speech course has not proved 
to be a cure-all for the many in- 
stances of poor _ self-expression 
among engineering undergraduates. 
But it has helped most students to 
“say more while talking less;” that 
is, to express themselves clearly and 
concisely. This ability has already 
come into actual practical use by 
some of the upperclassmen, in the 
reading of oral reports and the like, 
and much of the improvement along 
this line can be attributed to the 
poise and technique developed in 
Speech 101 and 105. 

Today the engineer can no longer 
hide himself away in a research lab. 
New demands are constantly being 
made on him for oral explanations 
or reports on new devices or pro- 
cesses. Often the gaining or losing 
of a valuable contract will depend 


on the clarity and effectiveness of 
the consulting engineer’s report to 
potential buyers. It is through 
training in public speaking that 
Cornell engineers will be equipped 
to meet these new demands. 


History of Science 


History of Science, a unique 
course from both the arts school 
and engineering point of view, has 
caused much comment at Cornell 
and the educational world in gen- 
eral. Taught by Professor H. E. 
Guerlac, it is required for gradua- 
tion by all engineers. 

The idea for a course of this type 
originated in 1945 at a conference 
between Dean Hollister and mem- 
bers of the Department of History, 
and it was offered for the first time 
in the fall of 1946. Since this was 
an entirely new approach to the 
subject, Prof. Guerlac was given a 
free hand to develop the course as 
he saw fit. 

As the students taking the course 
pleasantly discover, the program is 
different from the usual high school 
history. The purpose behind the 
course is three-fold. 1) To give an 
intellectual history of our Western 
tradition, 2) To show the inter- 
relation between science and the 
ideas of the Western tradition, and 
3) To give a better understanding 


(Continued on page 30) 


An old drawing depicting the experiments of Luigi Galvani on 
“animal electricity” in the late eighteenth century. 
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Bearing Research 

Bill Neef has attacked his senior 
ME project with the gusto that 
well bespeaks of his enthusiasm for 
the five-year program. Bill, along 
with Jim Geary, Kirk Birrell and 
George Badders—all senior ME’s 
—is running tests on a high-speed 
ball bearing especially designed for 
use on the propeller shaft of a new 
turbo-prop developed by the Navy. 

The seed for the project actually 
was sown five years ago in Bill’s 
mind. The summer before entering 
Cornell he was employed by the 
Aeroproducts Division of General 
Motors as a draftsman and since 
then has spent five summers with 
them doing various engineering 
jobs. Since Aeroproducts is under 
research and development contracts 
with the Air Force and Navy, and 
often “farms out” some of their 
work, he hoped he could persuade 
them to sponsor his project at Cor- 


Jim Meyler, ME ’51, manipulating a 
machine load chart. 


SENIOR PROJECTS 


New Curriculum Provides Opportunity 
To Conduct Creative Research 


Propeller shaft, roller, and ball bearing test for Aeroproducts Division of General 
Motors. Left to Right: George Baddars, Kirk Birrel, Bill Neef, Jim Geary. 


nell. As it turned out they did. 
Briefly, the problem is to test 
and evaluate the operating charac- 
teristics of the ball bearing, while 
it is supporting loads correspond- 
ing to those it would experience un- 
der actual flight conditions (cruise, 
dive, spin, etc.). Because of the 
extremely high speeds developed by 
the supersonic ship for which the 
bearing is being designed, it must 
(Continued on page 36) 


Production Engineering 

In a research project under the 
direction of the department of ad- 
ministrative engineering, sixteen 
mechanical engineers are being ex- 
posed to the actual “on the job” 
conditions they will encounter in in- 
dustry when they graduate. The 
students are working together on a 
production engineering problem in 


which a complete study of a specific 
product, essential to the set-up and 
beginning of manufacturing, is be- 
ing made. 

As the subject for their investi- 
gation, the group is using a domes- 
tic-type water pump recently placed 
on the market by the Goulds 
Pump Company of Seneca Falls. 
The manufacturer has generously 
cooperated with the project by sup- 
plying blueprints of the components 
of the centrifugal pump, as well as 
data concerning available machines 
and floor space. 

The approach to the problem was 
made just as though the men were 
employed on the engineering staff 
of a manufacturer considering the 
introduction of a new product. For 
this reason a market analysis to 
determine the demand for such a 


(Continued on page 38) 
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ME’s BUILD MACHINERY; 


EE’s DEVISE INSTRUMENTS 


Microphonics 

The stringent requirements of 
modern electronic equipment have 
made necessary a fundamental un- 
derstanding of the causes of micro- 
phonics in vacuum tubes. Micro- 
phonics is defined as an undesirable 
variation in plate current caused 
by mechanical excitation of the 
vacuum tube. External shock waves 
striking the tube envelope will cause 
displacement of the tube elements 
and resulting change in distance be- 
tween these elements. It is this 
change in relative distance between 
tube elements which causes varia- 
tion in plate current and results 
in distortion of tube output. In- 


vestigations and experiments thus 
far have provided only a basic back- 
ground for research men seeking a 
solution to this ever-present prob- 
lem of microphonics. 

Hoping to add to the information 
already compiled and perhaps draw 
some definite conclusions as to the 
best remedy for tube microphonics, 
Bruce Lees and John Gerling, both 

(Continued on page 26) 


Audio Waves 

Under the direction of Professor 
B. K. Northrup, William J. Thayer, 
EE 751, has been conducting re- 
search into the methods of cali- 


Lees, EE '51, and John Gerling, EE '51, check the microphonic output of a 
vacuum tube. 


Bill Thayer, EE '51, testing an audio 
frequency meter. 


brating and measuring the fre- 
quency of audio waves. 

Bill, like most other seniors, be- 
gan his project by conducting ex- 
tensive library research to deter- 
mine what work has already been 
done in the field. He reviewed com- 
pletely, literature on the subject 
covering the past thirty years and 
summarized in his project notebook 
articles dealing directly with audio 
frequency measurements. Many 
other articles pertaining to closely 
related topics were classified for 
future reference requirements. 

In general, Bill found that there 
are available relatively few high ac- 
curacy measuring devices on the 
commercial market. Most of the 
instruments now in usé are of the 
electrical or electromechanical type 
and are useful in general industrial 
and laboratory applications. How- 
ever, due to inherent inaccuracies 
these devices are not suitable for, 
precision work such as accoustical 

(Continued on page 28) 4 
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NUCLEAR PHENOMENA ATTRACT 


ENGINEERING PHYSICISTS, 


Electron Diffraction 


Leonilda Altman’s interest in 
nuclear research was first stimulat- 
ed in the summer of 1949. Her sum- 
mer job that year was in the Floyd 
Newman Laboratory of Nuclear 
Studies, where she worked under 
Professor Robert R. Wilson, direc- 
tor of the laboratory. Professor Wil- 
son was interested in studying pro- 
duction of cascade showers in lead, 
these showers consisting of elec- 
trons, positrons, and photons. Leon- 
ilda was assigned to do the calcula- 
tions for this problem and became 
so interested in it that she adopted 
one phase of it as her senior pro- 
ject. 

These calculations utilize a new 


method which depends heavily on 
getting good statistics. In such work 
the emphasis is on the accumulation 
of as much data as posible, and, 
consequently, speed of computation 
is essential. Leonilda’s first work 
was to draw curves showing what 
happens when a high-energy elec- 
tron or photon strikes a piece of 
lead. These curves are graphs of the 
way in which the energy of the 
initial particles is dissipated within 
the lead by means of such processes 
as pair production, Compton effect, 
and Bremsstrahlung. In the first 
process, a photon of energy W pro- 
duces, in the field of a nucleus, an 
electron of energy E, and a posi- 
tron of energy E,, such that E, + 
E, = W. In the second process, a 
photon undergoes inelastic scatter- 


Jim Schwartz, EP 'S1, preparing to install his mass spectrograph for the purpose of 
determining the fraction of ions passing through a linear acceleration. 


Jim Schwartz's corona shield containing 
the 50 k.e.v. proton source. 


ing with a free electron. In the 
third process, an electron or posi- 
tron accelerated in the field of the 
nucleus radiates a photon. 

In drawing these graphs, use is 
made of a series of probability 
curves for these three events which 
are mounted on a drum. This drum 
is started spinning and then stopped 
randomly by a friction brake. When 
spun in this way, this drum and 


(Continued on page 33) 


lon Acceleration 


Jim Schwartz is another E.P. 
who chose atomic work as the sub- 
ject for his senior project. We can 
trace this interest back to the Na- 
tional Laboratory at Oak Ridge, 
Tennessee, where he worked last 
summer. At Oak Ridge he aided in 
the design and construction of a 
heavy ion source to be used in lab- 


(Continued on page 34) 
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WHILE CHEMICAL ENGINEERS IN- 


VESTIGATE INDUSTRIAL PROCESSES 


Fractional Distillation 


Any sophomore Chem.E can tell 
you what a nuisance it is when 
liquid starts spouting out of his 
fractionating column instead of the 
vapor he wants. Les Hultman and 
Dave Bowan, two fifth year 
Chem E’s, are even more annoyed 
when their distilling column floods. 
They are working on what is prob- 
ably the tallest senior project in 
the entire engineering school—a 
plate and bell distilling column two 
stories tall. 

In industry two or more liquids 
are often separated by a method 
that takes advantage of their dif- 
ferent boiling points. If two such 
liquids are heated, the first vapors 
which condense contain a larger per 
cent of the lower boiling liquid and 
a smaller per cent of the higher 
boiling component. The reverse is 
true of the residue left in the still. 


Bob Folkman, MetE ’51, burning in the 
bed on a “baby” cupola, in preparation 
for using it to study anthracite for cupola 


Les Hultman, ChE ’51, and Dave Bowen, ChE ’51, adjusting the controller of the plate 
and bell distillation column. 


It the first condensate is redistilled, 
the first vapors recondensed are 
even richer in the lower boiling 
constituent. The process of dividing 
the distillate and redistilling these 
portions is known as fractional dis- 
(Continued on page 32) 


Cupola Analysis 

Breaking up scrap iron with a 
hacksaw may not sound typical of 
one of Cornell’s fifth year projects, 
but to Bob Folkman, Met E ’51, 
it is. Bob is working on an experi- 


ment in cast iron preparation that 
is probably one of the most in- 
teresting of this year’s projects. 

Cast iron consists of iron con- 
taining small quantities of carbon 
and silicon. Its properties make it 
one of our most widely used metals. 
Essential in everything from -auto- 
mobiles to plows, its preparation is 
of great importance to the metal- 
lurgical engineer. 

In ordinary industrial procedures 
gray iron, the most common type, 
is made in a cupola furnace. The 

(Continued on page 32) 
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Each year at his time the COR- 
NELL ENGINEER elects a new pub- 
lications board to replace those 
whose service to the magazine will 
soon be terminated by graduation. 
It is only fiting, therefore, that due 
recognition be accorded the men, 
who have formulated and guided 
the policies of the ENGINEER 
throughout the past year. The 1951- 
52 board congratulates them for a 
job well done and wishes them suc- 
cess in all post-graduate endeavors. 


Tom Kelly 

The man most responsible for 
guiding the activities of the maga- 
zine would naturally be the editor- 
in-chief, TOM KELLY. Tom, a 
prospective graduate in mechanical 
engineering, has coordinated num- 
erous extra-curricular and social ac- 
tivities with outstanding scholastic 
achievements to successfully cul- 
minate a full college career. He has 
been with the Encineer for four 
years, advancing to his present posi- 
tion from the office of Publicity 
Manager, which he held last year. 

Other activities have also taken 
much of his spare time. He was on 
the 150-pound crew for three years 
and has also participated in the ac- 
tivities of the Crew Club. Tom’s 
musical inclination has shown itself 
too in his work with the Big Red 
and Concert Bands. His instrument 
is the trumpet. On the lighter side 
of things Sigma Nu fraternity has 
been the center of his social life 
here at Cornell. 

Activities apparently have not 
interfered too much with his studies, 
for he has been on Dean’s List al- 
most every term and now ranks 
fifth in his class. In addition, he 
holds the New York State and Mc- 
Mullen Scholarships. In recognition 
of his varied abilities, Tom has been 
elected to the honoraries Tau Beta 
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Pi, Pi Tau Sigma, of which he is 
vice-president, Atmos, and Pi Delta 
Epsilon. He is also a member of 
Scabbard and Blade as a result of 
his activity in the Air Force ROTC. 

As might be expected from his 
summer work with the Grumman 
Aircraft Company and his reserve 
commission in the Air Force, Tom 
would like to find permanent work 
in the aircraft industry after 
graduation. If all goes as planned 
the future will probably find him 
engaged in either research work, 
such as missile design, or in sales en- 
gineering. 


Bob Caplan 

The man who does the scissors 
and glue work on any publication 
is the managing editor. This posi- 
tion was very capably filled during 
the past year by BOB CAPLAN, 
who will receive his bachelor’s in 
chemical engineering this June. 
“Cappy,” as he is well known, has 
been on the staff for three years, 
moving up to his present position 
via the assistant editor’s post. De- 
spite the tremendous amount of 
time required by such a job, he has 
also made his mark on the Hill in 
other extra-curricular and scholas- 
tic activities. Academically, he 
ranks fourth in his class of fifty-one 
and has made Dean’s List six times. 
For this he has been rewarded by 
election to Tau Beta Pi, of which he 
was corresponding secretary this 
past year, Pros-Ops, Pi Delta Ep- 
silon, Quill and Dagger and Al- 
Djerbar. His other affiliations in- 
clude the AIChemE and ACS and 
he is a member of Theta Xi frater- 
nity, of which he has served as vice- 
president and president. 

Bob has made a fine record in 
other campus activities too, being 
associated with the Football Rally 
Committee, Spring Day Carnival, 
Cornell Charities Drive, Freshman 


Orientation Committee and the In- 
ter-Fraternity Council. 

As for post-graduate plans, a re- 
serve commission in the Air Force 
may determine his immediate fu- 
ture, but he is thinking of doing 
developmental work in petroleum. 


Howie Krasnow 

HOWIE KRASNOW makes up 
the third of the top-level triumvir- 
ate that directed the activities of 
the magazine during 1950-51. 
Howie, a mechanical engineer, held 
the post of business manager—a 
job which carries the responsibility 
of keeping things on a sound finan- 
cial basis. 

He came to Cornell five years 
ago, the holder of the New York 
State, Cornell State and Cornell 
Tuition Scholarships, which isn’t 
too surprising judging from his rec- 
ord of academic achievements. He 
stands sixteenth in his class, has 
made Dean’s List several times and 
has been elected to the honoraries 
Pi Tau Sigma, Kappa Tau Chi and 
Pi Delta Epsilon. 

Other campus activities have al- 
so claimed much of Howie’s time. 
He was co-chairman of the fund 
raising campaign for the Engineer’s 
Lounge, President of his fraternity, 
Sigma Alpha Mu, and also worked 
for WVBR. Last, but by no means 
least, he has been on the staff of 
the Cornett Encineer for four 
years and held the post of Treas- 
urer before being elected business 
manager. With such a burden of 
work, you might well imagine that 
he has little time for leisure. True 
as this may be, he did find the time 
to get married this past January. 

Howie is somewhat concerned 
about the future after he receives 
his degree. Reason—the army, of 
course. He holds a reserve com- 
mission in ROTC, but is hoping— 
if he is called—that he may put his 
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engineering training to good use, 
possibly by doing production work 
at an arsenal. If the army doesn’t 
get him, he will probably go into 
some phase of industrial engineer- 


ing. 


Noboru Kondo 


Better known to most of his class- 
mates as Nick, the retiring associate 
editor, NOBORU KONDO, had the 
job of supervising the regular feat- 
ures of the magazine such as College 
News and Stress and Strain. Al- 
he was born and brought up in 
Lyndhurst, New Jersey, Nick went 


to Japan with his family after fin- 
ishing high school and started to 
study electrical engineering at Was- 
eda University in Tokyo. The Jap- 
anese language proved to be some- 


what of a handicap, so Nick made 
plans to come to Cornell as soon as 
conditions permitted. The choice of 
Cornell was only logical since he 
had a brother studying here before 
the war, and Nick liked the beauti- 
ful campus as well as the high 
reputation of Cornell engineering. 

Transferring to Cornell as a 
sophomore, Nick made Dean’s list 
every term and now leads the ME 
senior class. Though part-time work 
in a cafeteria took a fair amount of 
time he also participated in such 
activities as the Cos Club, ASME, 
and, of course, the CorNeELL EN- 
GINEER. He was elected into the 
honoraries Tau Beta Pi, Pi Tau 
Sigma, of which he served as Re- 
cording Secretary, and more re- 
cently, the scholastic honorary, Phi 
Kappa Phi. He served as represen- 


Standing left to right: Bernard Roth, Bill Ferguson, Donald Victorin. 
Seated, left to right: Noboru Kondo, Al Blumstein, Thomas Kelly, Howard Krasnow. 


tative of the ME school on the En- 
gineering Council, and now in his 
last term is serving as Chairman of 
ASME. For the last three years, he 
has held a McMullen scholarship. 

The research and development 
phase of engineering holds the most 
interest for him, and though he 
plans to seek employment come 
June, he would like to do graduate 
work at some later date. 


Al Blumstein 

AL BLUMSTEIN, assistant edi- 
tor, has had the responsibility of 
keeping the magazine well supplied 
with high caliber technical articles, 
and the interest expressed by read- 
ers on several occasions has justi- 
fied his editorial ability in this re- 
spect. 

It was Al’s taste for writing which 
first led him to compete for the 
Enorneer and he has now put sev- 
eral years of hard work into the 
magazine. However, not content 
with writing for engineers alone, he 
went out for the Cornell Desk Book, 
a publication that has been of great 
aid to entering freshman. Al wound 
up as editor of the Desk Book after 
first having served as assistant edi- 
tor. In keeping with the literary 
angle he has also served as Secre- 
tary of his fraternity, Sigma Alpha 
Mu. 

His ability as an organizer and 
leader was clearly pointed out by 
his achievements on the Student 
Engineering Council. For two years 
he served as publicity manager be- 
fore becoming President. Notably, 
it was as President that Al tirelessly 
pushed for and finally succeeded in 
seating the Engineering Council in 
the Student Council. 

Scheduled to receive his EP de- 

(Continued on page 24) 
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Somewhat apprehensively, we 
set foot in the formal offices of the 
President on the third floor of the 
Administration Building. We were 
soon set at ease, though, when Act- 
ing President Wright welcomed us 
with a warm smile and friendly 
handshake. A distinguished looking 
executive with wavy gray hair, 
pointed features, and smiling eyes, 
Dr. Theodore Paul Wright replied 
to our questions with the directness 
and clarity that characterize one 
trained in the sciences. We listened 
intently as he spoke and gestured 
with a pencil to lend emphasis to 
his remarks. 

Having heard that Dr. Wright 
obtained a BS degree in Architec- 
tural Engineering from Massachu- 
setts Institute of Technology, we 
couldn’t help baiting him—tongue- 
in-cheek—with a question concern- 
ing the relative merits of that insti- 
tution and Cornell. Apparently torn 
between two loyalties, the MIT al- 
umnus diplomatically smiled and 
said, “both schools are at the top.” 
He hastened to add, however, that 
he believed Cornell was in the lead 
with its five-year curriculum. Stress- 
ing that the engineer needs more 
background in the social sciences 
and liberal arts in order that he 
may serve better as a citizen, the 
Acting President stated his belief 
that Cornell’s unique innovation 
would be lasting and emulated by 
other schools. 


Stresses Liberal Arts 

Like Dr. Wright, many a success- 
ful engineer rises to an executive 
position and finds that his engineer- 
ing background stands him in good 
stead. Since he is trained in the 
scientific method, Cornell’s top ex- 
ecutive felt the engineer “is more 
likely to deal with facts.” Never- 
theless, he stressed the importance 
of the liberal arts courses included 
in the five-year program. Reputedly 
an inarticulate group, engineers 
must be able to think on their feet 
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and conduct committee meetings. 
Dr. Wright emphatically rejected 
“compartmentalization” in the 
democratic society—it is the duty 
of the engineer, just as much as 
the doctor or the lawyer, to con- 
tribute his viewpoint to the political 
and social scene. 


Teaching Prime 

As president of the Cornell Re- 
search Foundation and the Cornell 
Aeronautical Laboratory and chair- 
man of the Cornell Defense Coor- 
dinating Council, Dr. Wright is one 
of the key figures in formulating 
the plans of the University to par- 


Dr. T. P. Wright 


ticipate in the present mobilization 
program. “Cornell is basing its 
plans on a need for long-rang par- 
tial mobilization, with the intention 
of converting to shorter range ob- 
jectives, should the international 
situation warrant it. As a Univer- 
sity, the fundamental contributions 
of Cornell are men and ideas. Above 
all, the duty of Cornell is to teach.” 
In addition, the University will con- 
tinue and will augment its research 
program, mainly in the fundamen- 
tal studies. Every effort is being 
made to retain the staff and have 
it work in fundamental research, 


rather than devote itself solely to 
applied research as was done all 
too much in the last war. However, 
in the field of applied research. Cor- 
nell is making substantial contri- 
butions, especially through the Aero 
Lab in Buffalo. 

Dr. Wright originally received a 
Bachelor of Science degree from 
Lombard College in Galesburg, II- 
linois—his hometown—but his ca- 
reer has paralleled the growth of 
the aviation industry. He was ini- 
tiated into flying at the Naval Air 
Force ground school at MIT back 
in the days when a civil engineer- 
ing education was well suited to 
aeronautical engineering because ot 
the necessity of a knowledge of 
structures in designing the spar and 
longeron type of construction prev- 
alent then. 


Joins Curtiss 

After serving with the U.S. Naval 
Reserve Flying Corps in World War 
I, Dr. Wright joined the Curtiss 
Aeroplane and Motor Company in 
1921 as executive engineer, and in 
1925 was made Chief Engineer of 
the Airplane Division. Under his 
supervision, many famous designs 
were turned out, such as the Hawk, 
Falcon, Helldiver, Shrike, and Con- 
dor. He took the lead in the experi- 
mental and engineering develop- 
ment of metal propellors as well as 
promoting the electrical controll- 
able-pitch full-feathering propellor. 
In 1931 after the merger which 
created the Curtiss-Wright Corp., 
he became general manager of the 
Buffalo plant, and was elected vice- 
president of the corporation in 1937, 
where he served as chairman of the 
corporation’s engineering planning 
and policy committee. 

The significant role played by 
Dr. Wright in realizing the almost 
incredible aircraft production rec- 
ord of World War II began in 1940 
when he was called to Washington 
to serve with the Advisory Com- 

(Continued on page 40) 
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News of the College 


Slide Rule Capers 

While dancing to the smooth mus- 
ic of Andy Doughetry’s band, Cor- 
nell Engineers had an opportunity 
to show their dates some of the 
wonders of the engineering profes- 
sion at the second annual Slide Rule 
Capers. The dance, held on Febru- 
ary 17 in the Straight Memorial 
Room, was sponsored by the Stu- 
dent Engineering Council which 
initiated the annual event last year 
with the first Capers. 

Highlights of the evening, in ad- 
dition to the enjoyable dancing, 
were performances by Jan Button 
on the piano, Ted Blake on the 
clarinet, the SAE Octet and spec- 
tacular physics demonstrations by 
Ted Rehner. There was plenty to 
do also for those who chose to “sit 
out” an occasional dance. Oscillo- 
scopes, which enabled the crowd to 
“see” as well as hear the danceable 
rhythms, were hooked up with mi- 
crophones and many a date was 
mystified at seeing her 
changed into electrical waveform. 
For those who had never sighted 
through a precision transit there 
was one available by which the 
movements of a couple at the other 
end of the floor could be followed 
according to the best surveying pro- 
cedure. There were also several in- 
teresting kinematic mechanims 
placed about for inspection. 

It is hoped that the Engineering 
Council will be able to duplicate its 
performance again next year with 
the third “Capers” dance. 


voice 


Dr. Mcllroy Awarded 

Dr. Malcolm S. Mcllroy, profes- 
sor of electrical engineering, has 
been awarded the John M. Goodell 
Prize for 1950 by the American 
Water Works Association. 

The certificate and cash award 
are given to the member who has 
made the most notable contribu- 
tion to the science of water works 
development during the year. For- 
mal presentation will be made at 
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the association’s annual conference 
in Miami in May. 

Professor McIlroy was cited for 
the development of an electrical ap- 
paratus (See CORNELL ENGINEER, 
April 1950) to study pressure flows 
in pipeline networks. It is applic- 
able to pipelines or ducts for dis- 
tributing water, illuminating gas, 
air, steam, oil and other fluids. It 
is now a regular product of the 
Standard Electric Time Company, 


Prof. Mcllroy 


Springfield, Mass., which helped 
support the development. The first 
commercial model will be installed 
in the near future at the State Col- 
lege of Washington, Pullman, 
Wash. 


Speaking Contest 

Students of engineering and 
architecture competing for the 1951 
Fuertes Memorial Prizes in Public 
Speaking will appear, in a prelim- 
inary elimination, before a faculty 
committee Friday, April 6, in Olin 
Hall. The contest provides a won- 
derful opportunity for engineers 
and architects to gain invaluable 
experience at an art in which they 
generally find themselves lacking. 

Prizes of $100, $40 and $20 will 
be awarded from a fund estab- 
lished by the late Charles H. Baker, 


*86, in memory of Professor Estevan 


Fuertes. To be eligible for compe- 
tition, a contestant must be in at 
least his fifth term, must not hold a 
bachelor’s degree, and may not have 
received a first prize in a previous 
Fuertes contest. 

The topics of the speeches will be 
left entirely up to the contestants, 
the only restrictions being that they 
relate to the students profession 
and are of a technical or semi- 
technical nature. The seven judges 
at the final contest, which will be 
held on May 4, will represent the 
College of Architecture, the various 
divisions of the College of Engineer- 
ing, the department of Speech and 
Drama and the Ithaca community. 


Illumination 


In a paper presented at the Na- 
tional Technical Conference of the 
Illuminating Engineering Society, 
Professor of Electrical Engineering 
Casper Cottrell discussed his re- 
search into the measurement of visi- 
bility. 

According to Professor Cottrell, 
the visibility of a seeing task de- 
pends upon a number of variables, 
such as the brightness of the back- 
ground, the contrast-brightness, the 
time of observation, and the size of 
the detail. Contrast-brightness re- 
fers to the ratio of the difference 
between the brightness of the back- 
ground and of the detail, to the 
brightness of the background. In 
order to obtain, therefore, an ac- 
curate measure of visibility this 
factor was selected as an arbitrary 
reference and measurements of the 
contrast-brightness threshold were 
made. 

To aid him in these measure- 
ments Professor Cottrell devised an 
instrument called the  contrast- 
brightness threshold meter. It is 
used in front of a two-foot white 
hemispherical shell at the center of 
which is located a two-inch window 
where various targets (tasks) are 
viewed in different orientations and 

(Continued on page 40) 
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Is the Five-year Engineering Course at Cornell a 
good thing? Are the Cornell boys competing successfully 
with other Engineering Schools? Is Cornell turning out 
scientific bookworms, plumbers or leaders? Are the engi- 
neers beginning to learn something about business, about 
getting along with people, about industrial and labor rela- 
tions? Can they write an intelligent report? Can they talk? 

You would have gotten answers to these questions and 
a lot more if you had been with us on the evening of March 
27th at the New York Meeting of the Society. 

That was the night the boys put on their own show for 
us. Tom Kelly, Editor-in-Chief of the CORNELL ENGI- 
NEER, acted as moderator, and the panel of fifth-year 
seniors was as follows: 


Burt Gold . seibbegiat Civil Engineering 
Alexander Richardson Electrical Engineering 


Alfred Blumstein Engineering Physics 
Allan Kopsco ........Mechanical Engineering (Option A) 
Bernard Roth ......Mechanical Engineering (Option B) 


Let me tell you, they did a superb job. These lads not 
only could think clearly, they could tell us clearly what 
they thought and why. There were differences in opinions, 
but good sound reasoning right on tap. 


Presidents Message 


We learned about the basic courses in each of the 
schools, what changes were taking place, the importance 
of the humanities in the five year course. Each member of 
the panel also told of the electives he had chosen and why. 

The Directors had told us the story of what they were 
trying to accomplish in their respective schools. These fifth 
year boys are the actual exhibits of what has been accom- 
plished. If they are at all typical, the Directors should 
not have too much cause to worry. 

The boys had plenty of suggestions as to improvements 
and I hope that groups such as these will have an oppor- 
tunity to put the same sort of program on at Ithaca. They 
all made it very clear that they did not consider themselves 
experts. Such criticism as they made was constructive. 

At least let me ease your mind as to question number 
one. The Five-year Engineering Course is OK. It is well 
worth the extra time and expense. The boys can cite you 
chapter and verse to prove it to you. 

I might humbly suggest that the present crop of 
graduates appear to me to be infinitely better equipped to 
embark in the engineering profession than the graduates 
of my day. 

Many thanks to the boys who came to tell us their 
story. We wish many more could have heard it. 


GEORGE T. MINASIAN 
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Alumni News 


Yale R. Schively, M.E. ‘17, former 
president and director of Wayne 
Works, Inc., of Richmond, Virginia, 
has been appointed vice-president 
and general manager of the Path- 
finder Coach division of Superior 
Coach Corp., in Kosciusko, Missis- 
sippi. 


Miss Olive Dennis, C.E. ‘20, one 
of the most noted women in the 
American railroad industry, has re- 
tired after a brilliant career with 
the Baltimore and Ohio railroad. 

Miss Dennis begain “railroad- 
ing” in 1920, when she went to 
work as a draftsman in the bridge 
engineering department of the 
B & O. Within a year, her ability 
won her admission to the ranks of 
railroad officialdom—traditionally 
an exclusively male province. This 
was her appointment, in 1921, to 
the position of engineer of service, 
reporting directly to the president 
of the company. In 1946, she was 
appointed research engineer for 
the B & O. 

After graduating Goucher Col- 
lege in 1908, Miss Dennis went to 
Columbia University as a fellow- 
ship student to earn an M.A. de- 


Miss Olive Dennis 
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gree. Then followed ten years of 
teaching mathematics at McKinley 
Manual Training School, Washing- 
ton, D. C. During sumer vacations 
she studied at Harvard and at the 
University of Wisconsin. 

The year 1919-1920 found her 
at Cornell University, where in one 
year she earned a degree in civil 
engineering—the second woman 
to graduate from engineering in 
Cornell’s history. 

During World War Il Miss Dennis 
was an engineering consultant for 
the Division of Railroad Transpor- 
tation of the ODT. She prepared, in 
conjunction with Miss Dorothy Sells, 
a study entitled “Survey of Jobs 
Suitable for Women on A Rail- 
road.” She was also the ditor of 
“Railroad ‘Rithmetic,” two volumes 
of supplementary arithmetic prob- 
lems for use in the schools. 

As research engineer, her job 
was to study and recommend im- 
provements in passenger service 
and equipment, and to make 
studies concerning efficiency and 
economy in railway operations. 
She has also been responsible for 
the interior design and the furnish- 
ings of many B & O passenger cars. 

Miss Dennis lives with her sister, 
Miss Hazel V. Dennis, at 907 Bel- 
gian Avenue, Baltimore. 


Phillips B. Hoyt, 0.E. ‘27, was 
promoted, September 1, from di- 
rector of purchases to vice-presi- 
dent in charge of purchases for 
American Car & Foundry Co., 30 
Church Street, New York City. He 
lives at 51 Papermill Road, Plan- 
dome Mills. 


Herbert F. Cox, Jr. M.E. ‘32, ‘33, 
has resigned as manager of Seal- 
king Division of Sealright Co., Ful- 
ton, N.Y., to be an industrial con- 
sultant to paper converters, con- 
tainer manufacturers, and automa- 
tic conversion machine manufac- 
turers. His office is in the Univer- 


sity Building, Syracuse, and he lives 
at 406 Sedgwick Drive, Syracuse. 


Benjamin S. Kelley who attended 
Cornell from 1939-1941, has been 
appointed sales engineer to repre- 
sent Air Preheater Corporation in 


Herbert F. Cox 


Georgia, Florida, and North and 
South Carolina. Mr. Kelley’s head- 
quarters will be in Atlanta, Ga. 

Associated with Air Preheater 
for the past ten years, most re- 
cently in the Chicago office, Mr. 
Kelley has had experience in the 
engineering, service, and sales de- 
partments. He is a junior member 
of the American Society of Me- 
chanical Engineers. 


Paul R. Mclsaac, B.E. ‘49, select- 
ed as one of eighty-nine outstand- 
ing graduate students from thirty- 
three countries, has been awarded 
a Rotary Foundation Fellowship for 
advanced study abroad duirng the 
1951-52 school year. Now working 
with the cyclotron in his Doctorate 
study at the University of Michi- 
gan, Mclsaac will study in Great 
Britain on the Rotary fellowship. 


21 


on 
a 
: 


MAN FROM MARS? No, it’s an “Oilwell” 
Swivel and Rotary Hose . . . a common 
sight in the oil fields where they drill for 
the precious “black gold.’’ Steel for oil- 
well drilling equipment like this is essen- 
tial to building America’s security. And 
U.S. Steel produces a great deal of it, 


NINE TIMES THE DISTANCE TO THE MOON. Each year, it is estimated that America uses THESE PIPES CARRY COMFCRT. You won't 
approximately 30 billion tin cans (in terms of an average-sized can) to protect food, oil, see them when the house is finished. 
paint and hundreds of other products. Stack those 30 billion cans one on top of the other, ‘They'll be buried in the plaster. But this 
and they’d stretch more than nine times the ¢istance to the moon. A goodly percentage National Steel Pipe for radiant heating 
of these tin cans is made of U-S‘S Tin Plate . . . steel with a very thin coating of tin. will keep the rooms warm and uniformly 
comfortable, in the coldest weather. 


AMERICAN BRIDGE COMPANY » AMERICAN STEEL & WIRE COMPANY and CYCLONE FENCE DIVISION * COLUMBIA STEEL COMPANY + CONSOLIDATED WESTERN 
TENNESSEE COAL, IRON & RAILROAD COMPANY © UNION SUPPLY COMPANY ¢ UNITED STATES STEEL COMPANY © UNITED STATES STEEL EXPORT COMPANY 
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THE MRS. McGREGOR'S FAMILY NAIL BOX— 
a wide assortment of small size nails—is 
handy to have around the house for any 
kind of repair job from fixing Junior’s 
fire engine to mending Dad’s stepladder. 
Wire nails of all types are today making 
an important contribution toward help- 
ing to build a better America. 


FACTS YOY SHOULD KNOW 
ABOUT STELL 


Every day, American steel mills produce 
enough steel to make all of the foliowing: 
1000 freight cars 2 carc> ships 
2000 trucks 2 tankers 
12,000 autos 500 tanks 
2000 houses 500 airplanes 


SEA-GOING ROOST FOR WAR BIRDS. An aircraft carrier like this is an in- 


1 aircraft carrier i credibly complex structure, made mostly of steel. The ship’s plates, wir- 
2 heavy cruisers ing, machinery, even the planes themselves, call for steel and more steel. 
and have 23,000 tons of steel left over! Only steel can do so many jobs so well. And fortunately, United States 
Steel and the 200 other steel companies in America, can produce huge 
quantities of this vital metal . . . about 13 million tons more per year 
than the rest of the world combined. 


Listen to. . . The Theatre Guild on the Air, presented every Sunday evening by United States Steel. 
Nitional Broadcasting Company, coast-to-coast network. Consult your newspaper for time and station, 


... and this label is your guide to quality steel 


UNITED STATES STEEL 
Helping te Build a Detter America 


STEEL CORPORATION + GERRARD STEEL STRAPPING COMPANY +* GUNNISON HOMES, INC. * NATIONAL TUBE COMPANY + OIL WELL SUPPLY COMPANY 
UNITED STATES STEEL PRODUCTS COMPANY + UNITED STATES STEEL SUPPLY COMPANY © UNIVERSAL ATLAS CEMENT COMPANY © VIRGINIA BRIDGE COMPANY 
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Retiring Board 
(Continued from page 17) 


gree this spring, he is thinking of 
going into either Engineering Ad- 
ministration or Patent Law, both of 
which would offer excellent oppor- 
tunities for a man such as Al, who 
can handle words as well as a slide 
rule. 


Doug Roberson 


A magazine is financially depend- 
ent upon advertising in order that 
it can publish. Therefore, it might 
be said that publication of the Cor- 
NELL ENGINEER during the past 
year depended directly on DOUG 
ROBERSON, the advertising man- 
ager. 

Doug followed the lead of his bro- 
ther, Don, who served as office 
manager before he graduated in 
1949, when he decided to become a 
compet for the magazine. It was 
surprising though that he chose to 
work on the business, rather than 
the editorial board, since he is the 
kind of person that just naturally 
likes to write. As evidence of this 
ability, he has been elected to Pi 
Delta Epsilon, an honorary jour- 
nalism society that doesn’t see too 
many slide rule pushers. 

Away from work, Doug likes to 
relax by playing the piano. He also 
enjoys such sports as skiing, swim- 
ming and golf, though he is mod- 
estly reticent about mentioning 
scores. He is an active member in 
the life of his fraternity, Phi Kappa 
Tau, and is a member of several 
other honorary and social groups. 
Besides Pi Delta Epsilon, he has 
also been elected to Pros-Ops and 
belongs to Al-Djebar and the Am- 
erican Institute of Chemical En- 
gineers. 

The future is a bit hazy for Doug 
right now. “The whole thing hinges 
on the army, of course,” he says, 
but he would like to start in process 
development work when he gradu- 
ates in June. 


Don Victorin 

Amiable DON VICTORIN, as 
office manager during the past year, 
has seen to it quite capably that 
the necessary equipment for pro- 
ducing an issue each month has 
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been available and easily accessible. 
In addition, he served as co-man- 
ager of the competition by which 
the ENGINEER elects new members 
to its board each year. 

Don, an aspiring ChemE, has 
had quite a busy college career even 
though he doesn’t have a list of ac- 
tivities a yard long. Entering Cor- 
nell with a full tuition John Mc- 
Mullen Regional Scholarship, he 
nevertheless decided to work and 
has been waiting tables for the past 
five years. When the occasion de- 
mands, Don can be a singing waiter 
too, since singing is one of his fav- 
orite forms of relaxation. He has 
sung with the Sage Chapel Choir 
and the ChemE quartet. Another 
favorite with him is hiking and 
camping (of which he does a lot 
during the summer) and he is still 
associated with the Boy Scouts, in- 
tending to become a senior officer 
with a scout troop after graduation. 

Although his activities have been 
somewhat limited by the huge vol- 
umes of work piled on by the 
ChemE school, he still finds time 
for the Pershing Rifles, AIChemE 
and of course, the ENGINEER. How- 
ever, the center of his activities at 
Cornell has been his fraternity, the 
chem honorary Alpha Chi Sigma. 
Don has held an office in it every 
term since being elected, including 
president, and is now steward. 

For the immediate future, he 
would like to start in either a pro- 
cess development industry or tech- 
nical service with hopes of even- 
tually breaking into sales or man- 
agerial work. 


Bill Ferguson 

The ENGINEER is quite proud of 
the varied illustrations and draw- 
ings appearing in each issue. A great 
deal of work goes into the procure- 
ment and edition of these items 
and the entire responsibility falls 
squarely upon the shoulders of the 
illustrations editor, who has been 
BILL FERGUSON. Although this 
job alone can keep one man quite 
busy, Bill’s various interests have 
found outlet in other campus af- 
fairs too. Besides his work on the 
Encineer, Bill belongs to Atmos, 
ASME, Scabbard and Blade and Pi 
Delta Epsilon. Sports are one of 
his favorite means of relaxation and 
here at Cornell he has been active 


in intramural tootball, swimming 
and track. His Alpha Delta Phi fra- 
ternity brothers have recognized his 
abilities and elected him secretary 
and athletic chairman for the cur- 
rent year. 

Bill still has another year ahead 
of him before he receives his ME 
degree, but has decided to retire 
from the board this year. We of the 
ENGINEER are sorry to see him leave 
and wish him the best of success in 
whatever plans he has after grad- 
uation. 


Bernie Roth 

BERNIE ROTH can probably 
lay claim to being on the staff 
longer than any other graduating 
member. He joined the board five 
years ago when he first came to 
Cornell and has since played a 
prominent role in the affairs of the 
magazine, serving two years as ra- 
dio editor. This job entailed the 
planning and production of weekly 
half-hour broadcasts over a seven 
station intercollegiate network. As 
well as organizing these programs, 
Bernie served on the WVBR staff 
as an announcer. If you wish fur- 
ther evidence of his ability as an 
organizer, he has served on the Stu- 
dent Council Elections Committee, 
and the Engineer’s Day Committee. 
In his fraternity, Tau Delta Phi, he 
has been social chairman, scholastic 
chairman, chaplain, and_ building 
committee chairman. In connection 
with his activities in the advanced 
ROTC (he received his Ordnance 
reserve commission in June, 1950) 
he also belongs to the Cornell Offi- 
cers Club. 

Standing high in his class, Bernie 
has been elected to the honorary 
mechanical engineering society Pi 
Tau Sigma of which he is now cor- 
responding secretary. He is also a 
member of the ASME. 

This past January Bernie decided 
to get married. “It’s the coming 
thing in engineering,” he says. His 
wife, Eleanor, now collaborates with 
him in writing science fiction, one of 
his favorite means of diversion. They 
haven’t had anything published yet, 
but they’re not giving up hope. 

Bernie’s real interests, though, lie 
more along engineering lines. He 
hopes to make his career in indus- 
trial engineering and methods work 
—if the army doesn’t get him first. 
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To improve the accuracy of testing 
Bell telephone switching equipment and 
to speed up tests during manufacture, 
Western Electric engineers designed 
and built a unique test set—known as 
the Tape-O-Matic—which has a paper 
tape ‘‘brain.”’ 

Controlled by a narrow paper tape, 
punched with coded information, the 
machine automatically performs compli- 
cated series of tests. If there is a fault in 
the equipment under test, the Tape-O- 


A UNIT OF THE BELL 


Engineering problems are many and varied at 
Western Electric, where manufacturing telephone 
equipment for the Bell System is the primary job. 
Engineers of many kinds—electrical, mechanical, 


Matic stops, rings a bell and indicates 
the source of trouble on a lighted panel. 

Some 1200 different tapes, varying in 
length from one to thirty feet, are used 
for testing various assemblies. Formerly 
an operator, in testing an average size 
assembly, had to make 41 individual 
connections. With the Tape-O-Matic, 
one multiple plug connection does the 
job. And 28 preliminary tests, 81 lamp 
observations and 71 key operations are 
replaced by one tape insertion and the 
push of a button. 

The Tape-O-Matic can cut testing 
time as much as 80% —practically elimi- 
nates the possibility of human error— 
and helps to assure equipment of highest 
quality. It is a good example of the 
ingenuity, skill and thor- 
oughness which Western 
Electric engineers put in- 
to making Bell telephone 
equipment. 


The 1500-pound Tape-O-Matic is one 
of the largest, most complex and most 
versatile test sets that Western Electric 
engineers have ever devised. 


SYSTEM SINCE 1882 


industrial, chemical, metallurgical—are con- 
stantly working to devise and improve machines 
and processes for production of highest quality 
communications equipment. 
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Microphonics 
(Continued from page 13) 


EE ’51, have undertaken this prob- 
lem as their senior project. Work- 
ing under a grant from the Philco 
Corporation and with Prof. W. R. 
Jones serving as advisor, they have 
set up a testing lab in Franklin an- 
nex and have started a series of 
shock tests designed to provide 
specific data on the reactions of 
vacuum tubes under microphonic 
conditions. The problem breaks up 
into three main parts; imparting a 
measurable mechanical excitation 
to the tube under test, relating the 
observed output to the excitation, 
and determining precisely the cause 
of the microphonic output. 

The testing method presently be- 
ing used is known as the Accousti- 
cal Pickup method. Two dynamic 
speakers are mounted at a ninety 
degree angle to each other facing 
the center of a square chassis. 
Mounted at the center of this chas- 
sis is the tube under test. The out- 
put of an audio-oscillator is fed 
through a phase splitter unit and 


thence to the speakers. Thus the 
speakers are receiving signals ninety 
degrees out of phase and are mount- 
ed ninety degrees apart. The result- 
ing sound pressure field set up near 
the tube is rotating symmetrically 
around the glass envelope at the 
frequency of the audio-oscillator 
output. Since a vacuum tube does 
not have complete axial symmetry, 
microphonic output is a function of 
tube orientation. This rotating field 
strikes the tube from all sides and 
eliminates troubles caused by orien- 
tation of the tube in a non-sym- 
metrical field. 

Both the change in capacitance 
between tube elements and_ the 
chance in plate current caused by 
microphonism can be studied by 
amplifying the tube output and 
feeding it to a sweep oscilloscope. 
It has been shown in the first series 
of tests made that electrode move- 
ments of as little as .003 inch pro- 
duce noticeable variations in tube 
output. Once an element is known 
to vibrate under a given accoustical 
pressure, work will be done to deter- 
mine what permits it to vibrate and 


what can economically be done to 
confine this vibration. Tubes hav- 
ing different and controlled varia- 
tions in construction are being pro- 
duced in the Cornell vacuum tube 
laboratory and are subsequently be- 
ing subjected to these testing pro- 
cedures. Since the vacuum tubes 
used in audio-amplifiers are them- 
selves subject to microphonic phe- 
nomena, special non-microphonic 
tubes were necessary for use in the 
amplifier used in conjunction with 
the tests. The most important over- 
all results desired, and the most 
difficult to produce, are repeatable 
readings. With the tube placed in 
the sound wave field and subjected 
to excitation, the indication should 
be the same whether the tube is 
tested once or 100 times. Results 
show that even the tap of a finger 
will cause a formidible change in 
later test figures. 

Although this problem of tube 
microphonics involves research of 
painstaking care and accuracy, its 
eventual solution will bring about 
even better electronic equipment for 
defense and peacetime uses. 


SILICON CARBIDE 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
’ SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


MAGNESIA 


ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 
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“That's right... 


church closed” 


“No, this didn’t happen in a communist 
country. 

“Happened right here in town. We'd just 
gotten home from a motor trip and, of 
course, hadn’t heard what happened. 


“Been going to that church about fifteen 
years, so what a shock it was when Officer 
Povey stopped us at the door. ‘That's 
right,’ he told us, ‘I said church closed!’ 


"Then he explained. There’d been a fire 
in the church the day before and he was 
shooing folks over to the Guild Hall for 
services. Mary and I looked at each other 
... then grinned. We'd both had the same 
crazy idea that the State had taken over 
the churches. 

“That night Bill and Edna Johnson 
dropped in for TV. We told them what 
happened at the church. And about the 
crazy idea we had. But Bill asked, was 
it so crazy? Then he pointed out that 
it had happened in other countries. So 
we all got talking real serious. 

“All week I’ve had it on my mind... 
suppose we had no Freedom here? Suppose 
the State took over religion, the press and 
professions like music, medicine and art? 
Suppose they took over industry and made 
me work where I didn’t want to? Suppose 
the State took over our house? And 
suppose, on election day, we had our 
choice of one candidate? 


“Maybe I don’t run my life perfectly but 
I sure wouldn’t want the State to run 
it for me! Y’know, every Thanksgiving 
we give thanks for the good things we 
have ... all of which add up to Freedom. 
So why shouldn't we all be just as thankful 
the other 364 days, too?” 


REPUBLIC 


land 1, Ohio 


Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free. ..an America whose vast 
Agricultural Industry is unsurpassed. And 
through Agriculture, Republic serves America. 
Republic produces quality steels for all 
industries and much of it can be found in 
thousands of agricultural tools and equip- 
ment for field, pasture and farmstead. Thus, 
Republic works with the farmer to help 
keep America the best fed nation on earth. 


* * * 


For a full color reprint of this advertisement, 
write Republic Steel, Cleveland 1, Obio 
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IN A CLASS 
BY ITSELF! 


WE KIN 

“MICHIGAN” 
CHROME-CLAD 
BABBITT TYPE 


CHAIN TAPE 


It’s in a class by itself for 

railroad, highway, and other 

hard service measuring. 

Tough steel line protected 

with several coats of electro- 

plating. Both line and Babbitt metal bosses chro- 

mium plated to give it a wear and corrosion 

resistant, all metal outer jacket. Sturdy metal reel 

is dull black finished. Long extra-leverage 

folding winding handle. It pays to measure 
with the finest—choose Lufkin. 


This new, attractive bottle 

base combined with the 
famous Higgins color card. 

A natural for use right on 

your drawing board. Ask 

for it at your Higgins Ink 
dealer’s. 

THE INTERNATIONAL STANDARD OF EXCELLENCE 
desler does ony them. direct: 


HIGGINS INK CO., INC. 


TAPES + RULES - PRECISION TOOLS 
AT YOUR HARDWARE STORE 


THE LUFKIN RULE CO. + SAGINAW, MICH. ¢ New York City + Berrie, Ont. 


Audio Waves 


(Continued from page 13) 


measurements in the fields of speech 
and music. At present the only in- 
strument of commercial significance 
for this type of work is the “Stro- 
botron,” which is an involved elec- 
tromechanical device utilizing the 
theory of the chromatic strobo- 
scope. 

At the conclusion of this prelim- 
inary library research, a laboratory 
analysis was begun of the various 
types of measuring techniques. The 
purpose of this lab work was to in- 
vestigate and compare the opera- 
tion of several basic principles now 
in commercial use. At this point 
Bill found that research 
branched off along two parallel 
paths. He was primarily interested 
in learning all he could in general 
about precise frequency measuring 
devices. But, at the same time he 
also wanted to construct an all elec- 
trical instrument of frequency range 
O—20,000 cps which would far sur- 
pass in accuracy those now being 
used for general industrial and lab- 


oratory work. 

While considering this problem 
he hit upon the idea of measuring 
frequency by means of an electronic 
computer. After further investiga- 
tion he found that such an instru- 
ment had recently appeared on the 
market and is now devoting much 
of his time to its study. This pre- 
cision, high-speed counter employs 
an electronic computer to count the 
number of pulses corresponding to 
each unknown frequency, while for 
low frequencies it measures the per- 
iod of the unknown. The maximum 
error in this instrument is 0.03 per 
cent. 

Bill’s laboratory analysis to date 
has centered about the investiga- 
tion of three common frequency 
measuring principles; the capacitor 
charge and discharge counting rate 
method, the selective frequency in- 
put method, and the electronic com- 
parison method. The first of these is 
based upon the fact that the charge 
and discharge rates of a capacitor 
can be controlled by the unknown 
frequency. 

In the selective frequency input 


method various circuit elements are 
so arranged that the frequency of 
the unknown input bears a direct 
relationship to the output voltage. 
The ac capacitance bridge and the 
bridge—T circuits are commonly 
associated with this method. 

Instruments utilizing the prin- 
ciple of electronic comparison (un- 
known frequency vs. standard fre- 
quency) generally employ as their 
standard frequency a tuning fork 
or crystal controlled oscillator. The 
technique of comparison is usually 
oscillographic or bridge circuit un- 
balance. Bill found that this method 
achieved accuracies not approached 
by the other electronic devices. 

In conjunction with laboratory 
work which is being continued 
throughout the present semester, 
Bill is designing a more accurate 
and stable frequency meter to re- 
place one now being used in the In- 
dustrial Electronics Laboratory. 
While doing this he is gaining in- 
valuable experience which will no 
doubt aid him in his efforts to some- 
day construct a high precision in- 
strument. 
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Music’s immortals play again, sing again, in RCA Victor's ‘““Treasury of Immortal Performances” 


Treasury of Musics Immortals 


Now artists whose names are musical 
legend live again for the modern lis- 
tener. You can hear them, at their 
finest, in RCA Victor’s “Treasury of 
Immortal Performances.” 


In recreating these performances on 
both 33 and 45 rpm, acoustical engineers 
drew on a vault of master records guarded 
for posterity by RCA Victor. But new 
electronic techniques, developed through 
RCA research, give the new records a 


quality far surpassing that of the originals, 


Because RCA Victor could draw on so vast 
a storehouse of the past, there is something 
in the “Treasury of Immortal Performances” 
for listeners of every age and taste. Caruso 
sings light and serious music—as do Schu- 
mann-Heink, Mary Garden, and others . . . 
Paderewski is here . . . and, if your taste is 
for popular music, such greats as Berigan, 
Armstrong, Waller, in rare early records. 


* * 


See the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th St., 
N. Y. Admission is free. Radio Corporation of 
America, RCA Building, Radio C.ty, N. Y. 20, N. Y. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opp to gain valuabl 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and 

graph combinations ) . 

© Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

©@ Development and design of new re- 
cording and pares. methods. 

© Design receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many ovp ites for Mechanical 


and Chemical Engineers and Physicists. 


RADIO CORPORATION of AMERICA 
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World Leader in Radio — First in Television 
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USE THE 


WORLD'S BEST 


at 


NO EXTRA COST 


Begin your career by 
doing what the mas- 
ters do ... use 
CASTELL with the 
famous imported 
graphite. It costs no 
more than ordinary 
domestic brands. 


18 superlative de- 
grees that match ev- 
ery mood of genius. 
Ask for CASTELL 9000 
at your college sup- 
ply store. 


Liberal Courses 
(Continued from page 11) 


of science by studying it in terms 
of its development. 

At first there was much skepti- 
cism to the idea from all depart- 
ments. Engineering professors 
thought the course would be a 
waste of time, and the engineering 
students anticipated a boring six 
credit hours of memory work. 

The first hint of a different atti- 
tude toward the course came in the 
middle of its first term. A ques- 
tionnaire circulated to the first class 
taking the course, requesting per- 
tinent comments, came back with 
a large majority of favorable ob- 
servations. To the amazement of 
engineering professors ready to take 
the students side, no wild denuncia- 
tions were heard. Soon the course 
even attracted favorable comment 
in liberal arts circles. 

The methods of instruction and 
syllabus have greatly improved each 
year. Next year, slides will be sup- 
plemented by two or three movies 
to emphasize various aspects of the 
development of Western culture. 
Also, the outline in use this term 
will be bound into a notebook with 
blank pages for notes, to make it 
easier for engineers to keep up with 
the lectures. 

To hear engineering buildings 
echo with discussions of how the 
abandonment of the traditional 
Graeco-Roman cosmology prepared 
the way for the scientific revolu- 
tion of the late sixteenth century 
or how the Augustinian Neo-Pla- 
tonic approach to knowledge con- 
trasted with the later Thomist scho- 
lastic one is indeed a new trend in 
engineering education. The theory 
is fine. What are the reactions to 
the course? 

Stripped as it is of an unneces- 
sarily large accumulation of facts, 
the students feel that the subject 
is interesting and broadening. For 
the great majority, this is the first 
contact with any of the more ab- 
stract ideas of the Western tradi- 
tion. An indication of the interest 
in this part of the course is illus- 
trated by the line of questioning 
heard during any of the weekly re- 
view sessions. The historical facts 
are easily obtained so the discus- 
sions usually deal with the philo- 
sophical and social implications of 


the scientific achievements de- 
scribed. 

Probably the most interesting 
part of the course is the study of 
the developments leading up to the 
more important discoveries in the 
field of science. To the students 
struggling with advanced theories 
and ideas, the insight into science 
and the understanding of such 
terms as energy and entropy when 
studied with a view to their his- 
torical development is very help- 
ful. 

The reading assignments for a 
course of this type could be stag- 


The Astrolabe, known during the Middle 
Ages as the ‘mathematical jewel, was 
used for astronomical and time keeping 
purposes. 

gering, especially to engineers tak- 
ing from 18 to 23 credit hours a 
semester. The students appreciate 
that Prof. Guerlac has limited the 
reading assignments to a very care- 
fully selected reading list, and with 
the assistance of a Rockefeller grant 
has prepared a collection of readings 
specially for the course. This in turn 
increases student cooperation. The 
extensive bibliography accompany- 
ing the outline notes of each lecture 
show the vast amount of reading 
possible. 

In conclusion, the great majority 
of engineers taking History of Sci- 
ence feel that they are profitably 
spending their time. They have a 
better understanding of not only 
the evolution of science but of the 
effect of science on intellectual his- 
tory and of how great ideas have 
influenced our life pattern. 
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HIS PICTURE sTorY had whiskers when John A. Roebling built the Brooklyn 

Bridge, 85 years ago. + But the warning it sounds is as current and 2s urgent 
as it ever was in the history of our country. + No mule ever will get much of a meal 
by pursuing hay that is kept out of his reach by a stout pole. + No nation whose 
rising wage scale keeps prices spiraling upward ever will attain true prosperity. « 
No nation has yet found the secret of making products at prices that do not depend 
upon wages. + If we expect to stop the inflation spiral we're in, we will have to 
contribute more, individually, instead of merely collecting more, individually. « 
And let us not lose sight of this objective during periods of government controls 
that are temporarily forced upon us by national emergencies. Let us keep our 
eye on the long range picture. Let us remember that we can have more only if we 
give more.,.that we can not really increase our income, unless we also increase 
our productivity. + Inflation wages can no more catch up with inflation prices than 
our mule can catch up with that elusive hay. John A. Roebling’s Sons Co., 


Trenton 2, New Jersey. 
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Fractional Distillation 
(Continued from page 15) 


tilation. The more fractions, the 
better the separation. 

The object of this project is to 
gather information on the efficiency 
of fractionating columns of the 
plate and bell type. The column 
that is being tested is located in 
Olin’s unit operations lab. It al- 
lows the upward moving of vapor 
to bubble through the downcom- 
ing liquid. This takes place at each 
of the columns eighteen plates. The 
vapor is carried from one plate to 
another by small diameter pipes 
that pass through the column. The 
plates can be steam heated by ex- 
ternal copper heating coils. 

In operation, a mixture of toluene 
and methyleyclohexane frac- 
tionally distilled. The toluene rises 
to the top of the column as a vapor. 
It is then removed from the col- 
umn and condensed. Some of the 
toluene is recycled through the col- 
umn; the rest is removed from the 
system. 


The column is equipped with 
many measuring devices. A control 
panel at the base of the column 
indicates the temperature at six 
points in the system. A set of roto- 
meters shows the rate of flow of 
liquid in the waste, feed, product, 
and reflux lines. Seventy-two valves 
located throughout the system allow 
samples to be withdrawn from the 
system whenever necessary. At four 
of the plates, condensed toluene may 
be injected into the column. 

Les and Dave spent their ninth 
term repiping the column which 
was originally of the gravity feed 
type. When it was first installed 
liquid was introduced into the col- 
umn at its top. Now a pump feed 
system is being used with a supply 
tank on the first floor. Since the 
liquids used are highly inflammable, 
explosion proof pumps are used. 

When the project is completed 
Les and Dave hope to know more 
about the performance of the col- 
umn. The information that they 
gather will eventually be used by 
industry in its search for lower 
costs and better quality. 


partners in creating 


K & E drafting instruments, equipment and materials 
have been partners of leading engineers for 8! years 
in shaping the modern world. So extensively are these 


Pp used by 
K & E has played a part in the completion of nearly 
every American engineering project of any magnitude. 


KEUFFEL & ESSER CO. 
est. 
NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 
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ful men, it is self-evident that 


Cupola Analysis 


(Continued from page 15) 


cupola is a vertical steel cylinder 
lined with firebrick. The door at 
which the charge enters the furnace 
is usually about twenty feet above 
the bottom plate, under which is an 
air box. Air enters the furnace 
through openings near its base 
called tuyeres. Since the fuel and 
the metal are in intimate contact 
with each other, the cupola furnace 
is a simple, economical melting unit. 

In operation the alternate layers 
of coke, limestone, and metal are 
placed in the furnace and ignited 
with an oil torch or with kindling 
wood. Air is made to pass into the 
cupola through the tuyeres to aid 
in the combustion of the coke, 
which in turn melts the metal. The 
quality of the final cast iron is de- 
termined by the type of metal used 
in the charge. In some cases scrap 
steel is added to obtain a better 
quality weld. Pig iron is usually 
used in large quantity because its 
composition is known and uniform. 
Scrap metal will usually tend to 
make cast iron of uneven quality. 
Limestone is added as a flux to form 
a slag with the dirt, impurities, and 
coke ash so that they may easily be 
removed. 


Bob’s project is to test the ef- 
fectiveness of replacing the coke 
used as a fuel in this operation with 
anthracite coal. In place of a com- 
mercial size cupola he uses a com- 
paratively tiny one in the foundry 
behind Sibley. It is so small that it 
may be ignited with a lab size gas 
burner, rather than the usual full 
size gasoline torch. The limestone 
and anthracite coal used in the ex- 
periment are crushed to minute size 
in a jaw crusher at Olin. The iron 
for the charge is broken up by 
whatever means are available— 
hacksaw and sledgehammer includ- 
ed. 

At the present time Bob is at- 
tempting to compile information 
about the efficiency of the anthra- 
cite-burning furnace. As each sam- 
ple of cast iron is prepared the 
conditions under which it was made 
are analyzed and added to the data 
of the preceeding samples. Eventu- 
ally, Bob hopes to obtain suffi- 
cient information in order that he 
may add his bit to American indus- 
trial progress. 
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FOR THIS RIDGE 


YOU FIND A REASON 


Become a Frick 
Refrigerating Engineer 
And enjoy a life of expanding usefulness in the fields of air 
conditioning, quick-freezing, ice-making and industrial re- 


frigeration. Our Graduate Refrigeration Training Course, 
operated over 30 years, prepares you for a position as 


@ There is more than mere identification value in the 
ridge you see on Okonite wires and cables. The ridge is 
proof that the insulation has been folded around the con- 
ductor by the well-known Okonite strip insulating process. 
This method permits inspection at all times during the 
application operation. It assures the perfect centering of 
conductors so important to the avoidance of electrical 
failures. 

The ridge is a permanent mark of an Okonite cable. It is 
still prominent after the final vulcanization in a metal mold 
that insures equal transfer of the heat throughout every 
portion of the insulation. The Okonite Company, Passaic, 
New Jersey. 


engineer, estimator, salesman, or executive with the Com- 
pany or its world-wide distributor organization. Good salary 
paid while learning. 

A limited number of men of exceptional ability and 
energy, soon to graduate in mechanical or electrical 


engineering, are invited to apply. 


DEPENDABLE REFRIGERATION SINCE C 
WAYNESBORO, PENNA. U 


OKONITES 


_insulated wires and cables 


Electron Diffraction 
(Continued from page 14) 


the curves on it simulate the ran- 
dom events in nature. The results 
obtained may be checked with pre- 
viously obtained experimental data 
to see how well the events are 
simulated. Such information derived 
from this theoretical method may 
be useful in setting up new experi- 
ments as well as increasing a little 
the physicist’s understanding of 
nature. 

This process of obtaining data for 
statistical treatment is called the 
Monte Carlo method because of the 
similarity of the aforementioned 
drum to a roulette wheel. The alter- 
native to using this method is to 
derive the required functions ana- 
lytically. Such analytic treatment, 
however, not only contains simplify- 
ing assumptions which automatic- 
ally detract from the accuracy, but 
also gives only the average behavior 
of the particles, whereas the Monte 
Carlo method gives in addition very 
useful information about the fluc- 
tuations about the mean. 
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The first showed curves were not 
accurate representations of the ac- 
tual showers since they did not take 
into account the multiple scatter- 
ing suffered by the electrons and 
positrons composing the shower as 
they are deflected by the fields of 
the lead nuclei. Computing the 
position of the electrons after sev- 
eral collisions proved to be a very 
difficult problem since it involved 
solving over and over again a spher- 
ical trigonometric equation, as fol- 
lows: 


cos ©, = cos - sinQ, cos¢, 
where ©, ,6,,%, are the direction 
angles of the electron or position up- 
on deflection and ® — describes its 
new position with respect to its new 
direction. 


At first this computation was 
done completely merchanically with 
a device involving several pro- 
tractors mounted in a frame with as 
many degrees of freedom as possible. 
However, operating this device 


proved too laborious and in some 
cases useless due to the physical 
limitations imposed during the 
machanics of the operation. To cope 
with this problem, Leonilda design- 
ed and built a hand-operated elec- 
trical analogue computer which 
solved the above equation quickly 
and accurately. This calculator radi- 
cally shortened the computing time 
and made it possible to solve the 
multiple scattering problem. 


Now Leonilda is trying to build 
another electrical computer, this 
one to draw the shower curves auto- 
matically and thus to make possible 
the acculuation of more data in a 
shorter time. 


Leonilda’s work is not yet com- 
pleted and all the results have not 
as yet been obtained. Some of the 
results, however, have been found 
to compare well with experimental 
evidence obtained from cloud cham- 
ber studies. This indicates that the 
work she has done under Professor 
Wilson’s direction will probably 
help to add some needed knowledge 
to a new and vital field of research. 
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HOW ABOUT GOLF THIS SPRING? 


The Co-op has just received a big shipment of 
golf equipment for 1951. 


WILSON GOLF CLUBS FOR MEN AND 
WOMEN IN ALL PRICE RANGES. 


NEW NYLON GOLF BAGS IN OVAL OR 
BANDOLEER STYLES. 


FRESH 1951 GOLF BALLS FROM WIL- 
SON, SPALDING AND DUNLOP. 


GOLF SHOES, GLOVES, TEES, HEAD 
COVERS, PRACTICE BALLS AND OTHER 
ITEMS. 


Come in and get equipped. 


Remember that our prices are below catalog list 
and there’s at 10% trade dividend too. 
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lon Acceleration 
(Continued from page 14) 


oratory research. He also did work 
with such particle accelerators as 
the Van de Graaf and Cockroft- 
Wilson types. Jim returned to Cor- 
nell with several ideas for a senior 
project and found that he could 
apply his experience with ion 
sources and accelerators to a prac- 
tical problem in Cornell’s Nuclear 
Physics Laboratory. 

Professor Wilson, director of the 
laboratory, was dissatisfied with the 
output from Cornell’s ion source. 
Jim, as a result of his work at Oak 
Ridge expressed an interest in the 
problem and was allowed to make 
the improvement of the Cornell 
source his senior project. In con- 
junction with this work, Irving E. 
Dayton, a graduate student in phy- 
sics, who was working with Cor- 
nell’s 200 k.e.v. linear accelerator 
at the time joined with Jim as co- 
worker on the project. 

Cornell’s ion source, schematic- 
ally explained, works as follows. A 
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tubular anode at a potential of ap- 
proximately 600 volts with respect 
to ground lies in a coaxial magnetic 
field and has above and below it a 
disk shaped cathode which is 
grounded and electrically separat- 
ed from the anode. The system is 
in a vacuum. Hydrogen gas is in- 
troduced into the anode space re- 
sulting in ionization of the gas 
molecules. The electrons produced 
in the ionization vacillate within 
the anode as they are repelled by 
both cathodes and, therefore, can- 
not move far in an axial direction. 
The positive ions, however, are at- 
tracted to the cathodes. One of the 
cathodes has a hole in it thus al- 
lowing the attracted ions to pass 
through. After passing through the 
aperture, the ions are further ac- 
celerated by another negative plate, 
called the probe, which is at a po- 
tential of minus 1000 volts. These 
accelerated ions are the useful pro- 
duct of the source unit. 

Jim has already improved the ion 
source by making some additions 
to the system. First, he studied the 


present set up with a mass spectro- 
meter which he built for this work. 
By using the information gleaned 
from it he added some supplemen- 
tary accelerating electrodes which 
improved the focusing of the ion 
beam. He also introduced a new 
differential pumping scheme which 
allowed better control over the hy- 
drogen gas pressure and the vac- 
uum around the anode. 

Before these innovations the peak 
current obtained from the source 
was 68 micro amperes. With the 
above improvements he has already 
substantially exceeded this figure 
and has hopes of obtaining a cur- 
rent five to six times the original 
figure. 

Plans have been proposed by Pro- 
fessor Hartman, of the Physics De- 
partment, to introduce a magnetic 
field all along the tubular system 
to counteract the space charge de- 
flection of the ion beam. If such a 
plan goes through Jim anticipates 
working on it in hope of further 
improving this important unit of 
Cornell’s Nuclear Laboratory. 
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Wanted: More Green Thumbs 


IN A WORLD faced with constant food shortages in so many 
countries, more “green thumbs” are needed! 

Here in America, modern agricultural methods have in- 
creased farm production 60% in the past generation—even 
though today there are 20% fewer workers on the farms. 
This increased yield means plenty of food for every one 
here—and more besides. And the same methods, applied in 
other countries, would help answer world food needs. 

Better seed, fertilizer, and new scientific methods play 
their part. Equally important are the various chemicals that 
now fight off blight, disease, and destructive insects. Start- 
ing before planting and continuing until the food is ready 
for our tables, hundreds of new materials increase and pro- 
tect our food supply. 

Even after harvest, man-made agents speed the ripening 
process. Others guard our food against rodents and insects. 


SYNTHETIC ORGANIC CHEMICALS * ACHESON Electrodes 
Prest-O-Lite Acetylene * 
EVEREADY Flashlights and Batteries 
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Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


LINDE Oxygen 
« PRESTONE and TREK Anti-Freezes * 


The people of Union Carbide help make possible the 
high productivity of America’s food producers by supply- 
ing chemicals for fungicides and insecticides, gases for rip- 
ening and preserving, and the stainless steel so important 
in the preparation and distribution of food. If you have a 
materials problem, in this field or other fields, it is quite 
likely they can help you also. 

FREE: Learn more about the interesting things you 
use every day. Write for the illustrated booklet *Prod- 
ucts and Processes” which tells how science and indus- 
try use Union Carbide’s Alloys, Chemicals, Carbons, 


Gases, and Plastics in creating things for you. Write 
for free let B. 


Union 


AND CARBON CORPORATION 


$0 EAST 42ND STREET [I] NEW YORK 17, N. ¥. 


ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys 
* PyRorax Gas * NATIONAL Carbons 
BAKELITE, VINYON, and VINYLITE Plastics 
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NO CLOGGING 


= 


NO AIR LOCKS 


NO DEHYDRATION 


MORRIS 
STOCK PUMP 


Whether it’s handling heavy stock for direct paper machine 
feed — or raw waste paper stock from pulpers or beaters — 
the Morris Type ST-P Stock Pump insures steady delivery 
without pulsating flow . . . eliminates costly shut-downs 
due to air lock or clogging. Here’s why: 


SUCTION BOOSTER mechanically agitates and propels the fibre 
into the suction eye .. . avoids extraction of water and conse- 
quent clogging of the suction pipe with dehydrated stock. 


HORIZONTAL BOTTOM OF THE SUCTION NOZZLE is flush with the 
eye of the impeller. There’s no upward incline or step to restrict 
flow, create excessive friction losses and encourage dehydration. 


HORIZONTAL TOP DISCHARGE NOZZLE speeds the escape of air 
from the pump and prevents air locks. 


IMPELLER is modeled after our well-known abrasives handling 
pump for maximum resistance to wear. 


Morris Stock Pumps are built 
in 4”, 5” and 6” sizes to han- 
dle from 15 to 200 tons of clean 
Sulphite, Kraft stock, waste 
paper or rag stock per day. 
Write for descriptive Bulletin 
176. 


MORRIS MACHINE WORKS 
John C. Moyer: Jr., BE. 
Executive Vice-President 


Bearing Research 

(Continued from page 12) 
be capable of withstanding 14,000 
pounds of radial load and 9,000 
pounds of thrust simultaneously, 
under the worst possible conditions. 

After discussing the project with 
his advisors Bill first tackled the 
job of designing the testing equip- 
ment. While working during the 
summer of 1950 he completed the 
drawings and upon returning to 
Cornell in the Fall, he and his part- 
ners began to prepare for the arrival 
of the test rig, which was then be- 
ing constructed in Aeroproducts’ 
Model Shop. A site in the basement 
of East Sibley was selected and the 
crew immediately set out to gather 
the necessary auxilliary equipment 
—a 7 and 1% horsepower D.C. mo- 
tor, transformers, instruments, 
thermocopule selector switches and 
countless other items needed for 
the test installation. One great 
source of amazement to Bill and 
his partners was the tremendous 
variety of equipment and _ parts 
which they found in the innermost 
recesses of Sibley. 

The test rig arrived just before 
the Christmas vacation and a great 
deal of time has been spent since 
then installing it and getting it to 
run satisfactorily. This being ac- 
complished, the plans now call for 
a 500 hour endurance test to be run 
on the bearing, during which time 
its lubricating and loading charac- 
teristics, among others, will be 
studied. The problem of lubrica- 
tion is most important, since the 
tremendous speeds the bearing will 
be run at give rise to the possibility 
of its burning out easily. To help 
solve this, tests will be made on it 
while it is running continuously, in 
order to determine the most effi- 
cient method of cooling. The prob- 
lem now is the modification of the 
rig so that it will run continuously 
without supervision. This will 
greatly speed up the research en- 
abling Bill to fulfill his desire of 
finishing the tests before gradua- 
tion. He anticipates many more 
hours of work (and headaches) for 
the crew before the testing program 
is completed to their satisfaction, 
but believes the time will be well 
spent in that this type of creative 
research will better prepare them 
for future positions in industry. 
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ELECTRICAL MECHANICAL 
ENGINEERS 


METALLURGISTS, PHYSICISTS and CHEMISTS 


INVESTIGATE 
IMMEDIATELY! 


*Engineers fill 16 of the 29 top executive spots 
in Westinghouse. Hundreds of engineers hold 
high-level staff and supervisory positions. Your 
opportunity to advance is practically unlimited 
at Westinghouse. 

*Right now Westinghouse is building seven 
new plants. These are not temporary jobs. Nearly 
all of the engineers and scientists who joined us 
in World War II are still with us, and in the past 
10 years our total employment has almost doubled. 
*At Westinghouse you will participate in the 
nation’s defense effort. In 1951 a large part of all 
Westinghouse production will be to satisfy the 
nation’s military needs. 


THIS MAY BE YOUR OPPORTUNITY TO 
MOVE AHEAD IN THE CAREER OF YOUR 
CHOICE . . . MANY SUPERVISORY POSTS 
IN NEW PLANTS AND DIVISIONS WILL BE 
FILLED FROM OUR ENGINEERING STAFF! 
INVESTIGATE! 


Minimum Experience Required—2 years... 
but some of these openings call for top-flight 
men with more experience. 
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You're on the main line to the top 


when you work at Westinghouse 


UNLIMITED OPPORTUNITIES 
IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT 


Salaries— Determined individually on the basis 
of the experience and ability of the applicant. 


Location—There are openings for engineers, 
metallurgists, physicists, and chemists at most 
of Westinghouse’s 36 plants. For example: You’ll 
find opportunities to do jet engine work at 
Kansas City, Missouri and South Philadelphia, 
Pa....in Ordnance manufacturing at Sunnyvale, 
California and Sharon, Pa. . . . on atomic power 
projects in Pittsburgh, Pa. . . . in radar and 
electronics at Baltimore, Md. . . . in aircraft 
equipment and fractional horsepower motors at 
Lima, Ohio . . . and in commercial and airport 
lighting at Cleveland, Ohio . . . and in power 
producing equipment to speed the production 
lines of America. And all of these activities have 
a definite and established peacetime application. 


WESTINGHOUSE OFFERS YOU 
IN ADDITION TO GOOD PAY 


—Help in finding suitable housing 

—Low cost life, sickness and accident insurance 
with hospital and surgical benefits. 

—Modern pension plan 

—Opportunity to acquire Westinghouse stock at 
favorable prices 

—Privilege of buying Westinghouse appliances 
at employe discount 


Investigate Westinghouse today .. . write Mr. R. P. Meily, 
Westinghouse Electric Corporation, 306 Fourth Ave., 
Pittsburgh 30, Pa. 
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Production Engineering 


(Continued from page 12) 


pump first had to be made. 

After the market analysis indi- 
cated that the pump would prob- 
ably be successful, a product analy- 
sis was the next step. The blue- 
prints were studied for possible er- 
rors in design, and, as an added 
part of the problem, the students 
were required to select an electric 
motor suitable for the particular 
application, as well as a flexible 
coup'ing which would meet the re- 
quirements for the pump. 

Selection of a coupling proved to 
be a major stumbling block, and 
presented a problem which has not 
yet been solved. In motors of the 
type needed, considerable variation 
in shaft position is often encoun- 
tered, with one-quarter inch varia- 
tion not uncommon. However, no 
commercial coupling, which would 
accommodate the shaft misalign- 
ment encountered in this problem, 
was available within a reasonable 
price range. 

A study to select materials best 


suited for each part was the next 
function to be performed, and was 
followed by an operation analysis 
to establish manufacturing methods 
for each part. Once manufacturing 
methods were selected, a methods 
engineering study was made which 
resulted in the design of jigs, fix- 
tures, and workplace layouts for 
each operation. Methods Time Mea- 
surement, a system which accu- 
rately predicts the time required 
for each fundamental motion of a 
worker in performing a given job, 
was then applied in order to obtain 
standard times for the operations. 


Standard time is the “bridge” be- 
tween production rate and the 
equipment required for the job. 
Knowing the standard times, the 
students were able to select proper 
machines from the list of available 
equipment and to develop a plant 
lay-out for the production of the 
pump. 

All of the work described will be 
compiled in a complete report which 
will include all of the details need- 
ed in setting up production of a 


new product. This report, it is ex- 
pected, will be finished before 
spring vacation. For the remainder 
of the year, the men in the group 
will assume that production of the 
pump is under way. They will con- 
struct several of the jigs and fix- 
tures which have been designed, 
and will actually produce several 
of the parts to see how the methods 
and operation times correspond to 
the earlier predictions. Further- 
more, the faculty will pose several 
problems which may be encoun- 
tered after such production has be- 
gun to function. 


The project has coordinated all of 
the work the students have had in 
Administrative Engineering, and 
has required the extensive use of 
machine design, materials, and other 
work as well. The faculty leader- 
ship has attempted to simulate ac- 
tual industrial conditions encoun- 
tered in this type of work. 

In charge of the project are Pro- 
fessors Schultz, Saunders, Sampson, 
and Millard of the administrative 
engineering faculty. 
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for temperature, pressure, 
liquid level control... 


Choose Kiofel values 


For dependability and economy . . . whether for plant 
equipment or manufactured products . . . specify 
Klipfel Valves . . . a wide range of standard types, as 
illustrated below, or controls designed specifically for 
you. If you have a control problem, discuss it with 
Klipfel Engineers. Write for the latest Klipfel Valve 
bulletins shown here, each contains valuable, easy- 
to-use selection and specifying data. Address Dept. L-2. } 


7 ef VALVES INCORPORATED @ 


DIVISION OF HAMILTON - THOMAS CORPORATION, HAMILTON, OHIO 
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NEW 


AN OPPORTUNITY FOR ENGINEERS 


” 


w In 15 years of aviation pioneering a remarkable series of “Firsts 
have been credited to Bell Aircraft Corporation. Bell engineers — with 
imagination and initiative —have been writing the aviation books. Every 
“First” has bulwarked Bell’s position as a leader in the industry. 


FIRST twin-engine escort fighter, multi-place, 
and mounting a 37 mm cannon in flexible 
gun turrets (Airacuda). 

FIRST American fighter designed around its 
armament, firing cannon thru propellor 
hub, with tricycle landing gear (Airacobra). 

FIRST commercial helicopter, with automatic 
stabilizing control. 


FIRST supersonic airplane (X-1). 
FIRST in many defense projects now restricted. 


In the column at the right of this page we have listed many of the positions 
now available to qualified engineers, physicists, and applied mathematicians. 
Whether your interest lies wit pore e missiles, helicopters or supersonic air- 
craft, it is time to seriously consider YOUR future. Bell Aircraft’s accomplish- 
ments in research, development and design provide the opportunity for perma- 
nent employmeht in all of our long-range programs. 


We believe in the future of the aviation industry. Do you believe in YOUR 
future? Where will you be in your chosen career 10, 15, 20 years from now? 
Inquire NOW to find out how your abilities and training may mean a full and 
satisfying life for you with the Siater in aircraft engineering. Salary, insurance 
and retirement benefits are most liberal. Secure application from your college 
placement office or write: Manager, ENGINEERING PERSONNEL. 


OTHER FIRSTS« Bell's pioneering spirit also 
developed — 

FIRST satisfactory .50 caliber machine gun 
shock dampener which became standard 
for both Army and Navy. 

FIRST modern all-wood military fighter (XF-77). 

FIRST jet-propelled fighter in the U. S. 
(Airacomet). 

FIRST commercial helicopter with 200 hpe en- 
gine and skid landing gear. 


1 RP 


P.O. BOX 1, BUFFALO 5, NEW YORK 
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CAREER 
OPPORTUNITIES 


Check Yourself: 
O Electrical Designer 
O Thermodynamicist 
Aerodynamicist 

D Electronics Engineer 
O Servomechanisms Engineer 
Electro-mechanical Engineer 
O Telemetering Engineer 

O Structural Analysis Engineer 

O Instrumentation Engineer 

Rocket Motor Development Engineer 
0 Structural Designer 

D Rocket Motor Test Engineer 

O Missile Coordinator 

O Flight Test Engineer 

O Transmission Design Engineer 

O Project Engineer 

O Microwave Engineer 

Flutter Engineer 

D Static Test Engineer 

0 Vibrations Engineer 

O Weight Control Engineer 

Specifications Engineer 

Radar Engineer 

OD Structures Research Engineer 

O Communications Engineer 

0 Dynamics Engineer 

D Ultra-high Frequency Engineer 

D Missile Test Engineer 

D Electrical Systems Engineer 

O Mechanical Systems Engineer 
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DO YOU WANT TO 


BLAZE NEW TRAILS 
in ENGINEERING? 


ERE’s your chance to pioneer in new 

fields. A ground-floor opportunity 
with Westinghouse! Westinghouse of- 
fers an unequalled combination of op- 
portunity and security to experienced 
engineers. 

These engineering jobs offer good 
pay; security; associations with top 
men; splendid employe benefits. 


ATOMIC POWER! 
Jobs with unlimited futures! Westing- 
house is now building atomic power 
plants for submarines. This is your 
chance to pioneer. 
Challenging Work! Mechanicaleng 
with experience are needed for struc- 
tural design, stress analysis, thermody- 
namics, vibration and shock effects, 
mechanism design. Electrical engi- 
neers for electric machine design, elec- 
tric and steam power systems, switch- 

and control circuits are needed. 

etallurgists needed for work on met- 
als and alloys for reactors. 
Splendid Conditions! Plant located near 
Pittsburgh, pleasant suburban homes, 
aes schools. Also: Openings at Idaho 
‘esting Station, near Idaho Falls, 50 
miles from Sun Valley, near three na- 
tional forests. Company aids in hous- 


TURBINES 
Gas and steam turbines—power plants 
of the future for planes, ships, and 
power stations — are made by West- 
inghouse. Unparalleled opportunities: 
advancement in a secureindustry with 
a secure company. 
Excellent Opportunities! Experienced en- 
i draftsmen 


an needed for: 
low research and thermodynamics, 
applied mechanics, combustion devel- 
opment, accessory development (fuel 
system, controls, ignition, etc.), flight 
test, laboratory (testing). Also pro- 
for administration, must 
ow mechanical design. 
Pleasing Working Conditions! Plant is 
near suburban Philadelphia, Chester 
County, and the Main Line. Pleasant 
communities, schools are outstanding 
in the U.S. Company aids in housing, 
will arrange courses at top university. 
Write to: Mr. Robert P. Meily 
P. O. Box 2212 
Pittsburgh 30, Pennsylvania 


For advancement,for opportunity, 
for security 


you CAW SURE...1F 11's 


Westinghouse 


Profile—T. P. Wright 


(Continued from page 18) 


mittee for the Council of National 
Defense. As a member of the Air- 
craft Production Board and Direc- 
tor of the Aircraft Resources Con- 
trol Office, Dr. Wright had respon- 
sibility for the direction of the en- 
tire aircraft production program in 
the United States. In 1944, he was 
appointed Administrator of Civil 
Aeronautics, holding that position 
until 1948 when he accepted the 
position of Vice-President for Re- 
search at Cornell. While with the 
CAA Dr. Wright was keenly in- 
terested in improving air safety, 
and has continued that interest as 
Chairman of the Cornell Commit- 
tee for Air Safety Research and 
Chairman of the Executive Com- 
mittee of the Daniel and Florence 
Guggenheim Aviation Safety Cen- 
ter at Cornell University. 


Pilot 

Commenting on the long herald- 
ed but abortive debut of private 
flying as a large-scale popular form 
of transportation, Dr. Wright point- 
ed out the practical limitations im- 
posed by weather conditions. Since 
in such locations as Ithaca weather 
can ground a plane unequipped 
with modern navigational aids as 
much as 50 per cent of the time, to- 
day’s enthusiast will have to wait 
until a cheap, dependable, easy to 
operate device is developed before 
he can expect to fly in all kinds of 
weather. Until then, flying will re- 
main in the professional or restrict- 
ed amateur realm, necessitating ex- 
pensive equipment and a high de- 
gree of competence. Dr. Wright 
himself is an avid pilot, often wing- 
ing to New York, Buffalo, or Wash- 
ington—weather conditions permit- 
ting. 


Athlete 

Though the total number of re- 
sponsible positions held by Dr. 
Wright both in the aviation field 
and in the University would stagger 
a normal individual, the Acting 
President moves with youthful agil- 
ity and energy. Perhaps it may be 
attributed to those days at that 
Institute in Massachusetts where he 
was captain of the track team or at 
Lombard where he participated in 
football, baseball, and basketball. 


Nowadays, at least during the more 
temperate seasons in Ithaca, he may 
be found engaged in a swift game 
of tennis or perhaps practicing his 
form on the golf links. 

Though his duties as Acting 
President will terminate on July 1, 
Dr. Wright will continue to serve 
Cornell in his multifarious other of- 
fices. Awarded a Presidential Medal 
for Merit, Dr. Wright will always 
serve as a source of inspiration to 
the entire engineering profession. 


College News 


(Continued from page 19) 


at normal readings distances from 
the observer. The brightness of this 
area is varied until it becomes equal 
to that of the background of the 
particular task. Then to reduce the 
target to threshold, a neutral gradi- 
ent filter in front of the observer is 
adjusted to determine the bright- 
ness-contrast threshold of the target. 
By repeating this process for various 
visual tasks, data may be obtained 
from which curves of brightness- 
contrast threshold versus bright- 
ness of background may be plotted. 
These curves are important since 
they may be used as a starting 
point in prescribing the proper level 
of illumination for a given task. It 
is hoped that a threshold curve may 
predict what performance may be 
expected at different levels of il- 
lumination if a task is a simple one 
of mere perception. At the present 
time Professor Cottrell is investi- 
gating just such applications of 
these curves in prescribing light- 
ing levels for certain industrial pro- 
cesses. 


The Department of Mathematics 
has been awarded a subcontract 
from the applied physics laboratory 
at Johns Hopkins University to do 
rocket research. The applied physics 
lab was set up by the Navy Ord- 
nance Department to help develop 
a new ramjet called the “Bumble- 
bee.” The men chosen to work on 
the project for the current term, 
Professors Kac, Yood, and Pollard, 
will do only part time work in- 
vestigating the areodynamics of the 
missile, but plans to add more men 
to the project during the summer 
have been made. 
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THE DU PONT 


DIGEST 


The Brains Behind the “Electric Brains” 


How Du Pont Research 
engineers apply electronics to 
chemical manufacture 


When you hear that a scientist works 
for a chemical company, it’s natural 
to assume he is a chemist. Oddly 
enough, the Du Pont Company em- 
ploys about as many engineers as 
chemists for normal technical work. 
Many are chemical engineers. But 
when it comes to basic research on 
instrumentation—a very important 
activity —both chemists and chemi- 
cal engineers are in the minority. 
This fundamental work is largely 
carried out in a laboratory of the 
Engineering Department, where elec- 
trical engineers, physicists and other 
scientists are deeply involved in 
electronics studies. They have some 
amazing devices to their credit —de- 
vices for monitoring industrial opera- 
tionscontinuously andautomatically. 
Some of their ideas are spurred by 
a need in an existing plant. But the 
design of a new one may also lean 
heavily on novel instruments. Take, 
for instance, a new Du Pont plant 
that uses cyanides. Of course, these 
compounds are very poisonous. So 


J. Packard Laird, B.S. in M.E., Princeton 
1942, operates Dielectric Yarn Gage in order 
to determine small changes in the denier of 
synthetic textile yarns. 
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when the plant was being designed, 
engineers were aware of the impor- 
tance of detecting accidental contam- 
ination of the cooling water. In fact, 
the whole question of getting into 
production hinged on the problem 
of dealing with plant effluents. 


Ch — 


DID YOU KNOW... 


While Du Pont is the largest manu- 
facturer of diversified chemicals in 
the U.S., its share of the total chemi- 
cal business is only about seven per 
cent. It has one to fifteen major com- 
petitors for all its major product lines. 


Richard G. Jackson (left), B.S. in Ch. E., 
Columbia 1942, and Gregory L. Laserson, 


Once the only way to detect a frac- 
tion of a part per million of cyanide 


Fred R. Studer (left), B. Met. E., Rensselaer 
Polytechnic Institute 1950, examines a Pres- 
sure Strain Recorder with Allen R. Furbeck, 
E.E., Princeton 1939. 


was to raise fish in water containing 
plant effluents. But this required a 
staff of experts to check constantly 
on the health of the fish. It was too 
slow and inaccurate. So the engineers 
developed a ‘chemical - electronic 
watchdog.’’ Twenty-four hours a 
day, it automatically analyzes for 
cyanide to one part per million. If an 
excessive amount is present, it rings 
an alarm bell. Periodically, the ma- 
chine pumps cyanide through itself 
to be sure it is registering. All the 
plant men have to do is take read- 
ings occasionally and fill the tanks 
with reagents once a week. 

This is just one of many electronic 
devices developed by Du Pont re- 
search engineers. Others—ranging 


Ph.D. in M.E., Columbia 1949, test an Infra- 
red Gas Analyzer which may be used to con- 
tinuously analyze and control any infrared 
absorbing gas in a mixture. 


from ultraviolet gas analyzers and 
multivariable recorders to nylon 
denier gages—play a vital part in 
improving production methods. 
Many of them not only “observe” 
continuously, but automatically cor- 
rect anything that goes wrong. 


Research engineers at work 


The term “research engineer,” by 
the way, is a loose one. It may refer 
to an electronics engineer working 
on a new photo-multiplier circuit— 
or a physicist using his optics and 
spectrophotometry in designing a 
color-matching instrument. It may 
cover the activities of a physical 
chemist developing a continuous 
turbidimetric analysis—ora mechan- 
ical engineer evaluating a pneumatic 
servomechanism. 

For the versatile young scientist, 
instrumentation research offers a fine 
opportunity to turn his talents into 
faster, better and safer production 
in the chemical industry. 


BETTER THINGS FOR BETTER LIVING 
«++ THROUGH CHEMISTRY 


Entertaining, Informative — Listen to “Cavaicade of 
America,” Tuesday Nights, NBC Coast to Coast 
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‘Go Get Printing Done 


NORTON PRINTING CO. 


317 E. State St. 


Ithaca, N. Y. 


You can secure on time-payments, your 
choice of 
ROYAL PORTABLE 
SMITH-CORONA PORTABLE 
UNDERWOOD PORTABLE 
Typing Gets Things Done! 

Yeu li enjoy trading ut the 
TRIANGLE 
BOOK 
SHOP 


412 College Avenue 


Sheldon Court 


SERIES 


PROBLEM -You're designing a taxi-cab meter. You have 
worked out the mechanism that clocks waiting time and 
mileage and totals the charges. Your problem now is to 
provide a drive for the meter from some operating part of 
the cab—bearing in mind that the meter must be located 
where the driver can read it and work the flag. How would 
you do It? 


THE SIMPLE ANSWER—Use an S.S.White power drive 
flexible shaft. Connect one end to a take-off on the trans- 
mission and the other to the meter. It's as simple as thaf—e 
single mechanical element that is easy to install and will oper- 
ate dependably regardless of vibration and tough usage. 
That's the way a leading taximeter manufacturer does it 
as shown below. 

* * 


This is just one of hundreds 
of power drive and remote 
control problems to which 
S.S.White flexible shafts are 
the simple answer. That's why 
every engineer should be 
familiar with the range and 
scope of these ‘'Metal 
Muscles'’* for mechanical 
bodies. 


"Trademark Res. U. S. Pat. Off. 
and elsewhera 


Photo Courtesy of Pittsburgh Toximeter Co., Pittsburgh, Pa. 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours for 
the asking. Write today. 


INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept.C, 10East40th St. 
NEW YORK 6, N. Y. 
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Even at hyper-inflated prices, it 
would be difficult to imagine any 
manufactured abrasive finding a 
market at $880 per pound. Yet this 
price was paid willingly in the first 
éommercial purchase of silicon car- 
bide familiarly known by the trade 
name CARBORUNDUM. At this seem- 
ingly fantastic figure jewelers, who 


previously used diamond dust, were 
abie to reduce their abrasive costs 
by as much as 50%. 


Today—as a result of constantly 
improving techniques, new devel- 
opments and tremendous produc- 
tive capacity—The Carborundum 
Company supplies industry and 
commerce with literally thousands 


of different abrasive products. Cost- 
ing only a fraction of the original 
price, these abrasives are used in 
every type of industry where new 
applications for them are being dis- 
covered continually. Whether it 
be grinding, sanding or finishing 
—it can be done better at less cost 
with abrasives by CARBORUNDUM. 


CARBORUNDUM 


TRADE MARK 


makes ALL abrasive products to give you the proper ONE 


Also manufacturers of Super Refractories, Heating Elements, Resistors and Deoxidizers. 
“Carborundum” is a registered trademark which indicates manufacture by The Carborundum Company, Niagara Falls, N.Y. 
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The one who thinks our jokes are 
poor, 

Would straight way change his 
views, 

Could he compare the jokes we 
print 

With those we could not use. 


Active: “Hey there! Don’t spit 
on the floor.” 
Pledge: “Why not? Floor leak?” 


There is an engineer on this cam- 
pus who never takes a drink. You 
gotta hand it to him. 


Doc: “Just what is space?” 
Me: “I just can’t express it, but 
I’ve got it in my head.” 


“| draw the line at kissing,” 
She said with fiery intent; 
But he was a handsome football 
star, 
So over the line he went. 


Man ts just a worm in the dust. 
He comes along, wiggles around 
awhile, and finally some chick 


catches him. 


Then there was the overworked 
E.E. who told the story about the 
politically minded ion who heard 
there was going to be an electron 
so he went to the poles and volted. 


* * * 


The height of bad luck—sea- 
sickness and lockjaw. 


aa 


“Drink broke up my home.” 
“Couldn’t you stop it?” 
“No, the darn still exploded.” 


Bob: “Did she blush when her 
shoulder strap broke?” 
Jim: “I didn’t notice.” 


The young student was being 
taken to task for having exceeded 
his vacation by two days. 

Professor: “Well, what have you 
to say for yourself?” 

Student: “I am awfully sorry. I 
really couldn’t get back before. I 
was detained by most important 
business.” 

Professor: “So you wanted two 
more days of grace, did you?” 

Student: “No, sir—of Gladys.” 


* * * 


First drunk: “Shay, know what 
time it is?” 

Second drunk: “Yeah.” 

First drunk: “Thanksh.” 


* * * 


He: “It was a good cake, but it 
defied the laws of gravity.” 

Home Ee: “How?” 

He: “It was heavy as lead, but 
wouldn’t go down.” 


* * * 


Cocky Freshman: “I'd like to see 
something cheap in a felt hat.” 

Disgusted Clerk: “Try this on. The 
mirror is to the left.” 


A riddle: “What is wide at the 
bottom, narrow at the top, and has 
ears?” 

Answer: “A mountain.” 


C.E. “Why do you go with that 
sad sack?” 

E.E.: “She’s different from other 
girls.” 

C.E.: “In what way?” 

E.E.: “She’s the only girl that 
will go with me.” 


“What are you putting in your 
vest pocket there, Murphy?” 

“That’s a stick of dynamite. 
Every time Riley sees me he slaps 
me on the chest and breaks all my 
cigars. The next time he does it, he’s 
going to blow his hand off.” 


Bureaucrat: “If we are unable to 
figure out a way to spend that 
two hundred and twenty million 
dollars, we lose our jobs.” 

Secretary: “How about a bridge 
over the Mississippi River—length- 
wise?” 


Tourist Guide: “We are passing 
the largest brewery in the United 
States.” 

M.E.: “Why ?” 


Pat: “How did Brother Jones 
die?” 

Mike: “He fell through a scaf- 
folding.” 

Pat: “What was he doin’ up 
there?” 

Mike: “Being hanged.” 


M.E.: 
shirt?” 

Wife: “I sent it to the laundry. 
Why?” 

M.E.: “Ye gods, woman! A whole 
semester of thermo was on the 
cuffs.” 


“What did you do with my 
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Reproduces Drawings In Seconds, 
Data, drawings, shop orders, 
specifications —all can be 
photocopied fast and accu- 
rately. Kodagraph papers, 
cloth, and film save time, 
protect originals from wear 
and tear—even produce legible 
copies from faded and worn 
material. 


Records Motion Far Too Fast To See. With the Kodak High Speed 
Camera a second of motion is spread over three minutes. You 
can analyze rapid movement, detect faulty action, spot points 


Al through his work, the engineer finds photography 
an important aid. Its speed saves him time everywhere 
from learning the strength of materials to improving 
design and reproducing his drawings. Its accuracy and 
its ability to enlarge and reduce permit him to have 
data, plans, and specifications in any size—in any 
quantity. And with microfilming he can record and 
keep important material ready for instant reference 
in about 2% of the usual filing space. 


Eastman Kodak Company, Rochester 4, N. Y. 


College graduates in the physical sciences, engineering, and business administration regularly 
find employment with Kodak. Interested students should consult their placement office or 
write direct to Business and Technical Personnel Department, Eastman Kodak Company, 
343 State Street, Rochester 4, N. Y. 


of wear, see ways to improve design and make a stronger, 
better product. (Illustration above shows part of a box cagton 
sealing machine in action.) 


Captures The Flick of Instru- 
ments. The flash of the 
cathode-tube beam and the 
swift swing of the galvanom- 
eter mirror are not too fast 
for photography. It captures 
and records readings so 
that they can be analyzed 
and reveal all the informa- 
tion they contain. 


It tells how 
photography is used to: 

Speed production + Cut engineering 
time + Assure quality maintenance « 


Train more workers faster + Bring 
new horizons to research ae 
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PROBLEM: BUILD MOTORS, 
CONTROLS TO POWER 

A STEEL MILL. 

Modern mills equipped by 
General Electric handle hot 
steel rolling at 60 miles 
per hour. 


PROBLEM: INSTALL CABLE 
UNDER GREAT DIVIDE. 


G-E engineers devised sys- 
tem for using irrigation tun- 
nel to carry power cable. 
Al Lee, U. of Denver ‘37, 
directed project. 


Some of the G-E products that serve you best are 
those we make for others—for the armed services, for 
the utility companies, and for industry generally. 

It’s estimated that during 1951 more than one-third 
of G-E production will be for the armed services—to 
help fill America’s military needs. 

For the Air Force, for example, General Electric 
builds jet engines, instruments, gunnery systems. For 
the Army: such products as radar and equipment for 
guided missiles. For the Navy: turbines to propel ships, 
electric drive and controls for turning turrets, etc. 


Specialists at General Electric tackle many 
of America’s toughest technical problems 


For industry, General Electric builds the motors that 
drive steel mills, logging mills, printing presses . . . 
the electrical equipment for mines and textile mills... 
the turbine-generators that increase the nation’s 
supply of electricity. 

The hundreds of G-E engineers, physicists, chemists, 
and other specialists assigned to these projects are 
challenged by some of the most difficult, most complex 
technical problems that men are asked to solve. They 
work with the assurance that their contributions are 
meaningful and important. 


GENERAL ELECTRIC 


CTE 
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